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TECHNIQUES OF ANALYSIS IN CONSTRUCTING 
THE ACADEMIC HIGH-SCHOOL COURSE 
DovGLAS WAPLI 
Universitu of Chicago 

There are two techniques for analysis of curriculum materials 
which are easy to contrast, because they appear to work in op- 

‘te directions. These two techniques may be distinguished as 
“functional analysis” and “content analysis.” Functional analy 
sis has been extensively applied to the construction of many types 
of curricula and is quite familiar.’ 

Content analysis here designates a modified form of the 
functional-analysis technique, a form in some respects better 
dapted to the reconstruction of academic high-school courses.” 
During the past two years, this term has been applied under the 
riter’s direction to studies of the reconstruction of some twenty 
four high-school courses in English, foreign language, social 
science, natural science, and mathematics. In the course of these 
pplications the technique of content analysis has been developed 
to the point where certain of its advantages are clearly apparent 

Even the student of technique as such cannot be expected to 

d the description of a method if it is not illustrated by appli 
‘tions and results. Since in the present instance such illustra 


would necessitate the presentation of several studies, Table | 


The 1 is | ‘ oe} qui | \\ \ 
ted in his ¢ Constructo York. Ma ( pan 
59 
detailed n of content analysis will Wap! 
‘Partial Re  truction of the High-School Course of Study,’? School 


| Society, 20:56-59, Tuls 12, 1924 
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red as a schematic illustration of a single point of com 


\rison between these two methods The two techniques, as 


pplied to the construction of academic courses, should be clearly 


nough differentiated when the statement is made that functional 


lysis works down from activities toward principles, whereas 


ntent analysis works up from principles toward activities 


In 


contrasting these techniques the first necessity is an out 


of each which may then be illustrated by reference to the 


Such illustration should help to distinguish the purposes 


which each technique is better adapted when both are applied 


the 


construction of the academic high-school course. 


The successive steps in deriving the academic course by func 


nal 


I 


9 


Charters, W. W., Op. cit., p. 102 


analysis may be listed as follows 


Compile from all available sources a list of the activities or things 
which members of a given community must be able to do in order 
to be socially efficient and to find personal satisfaction in life 
Compile a corresponding list of qualities or traits which the 
individual must exhibit in the efficient performance of these 
activities. 

Arrange these activities and traits in order of relative im- 
portance for society as determined by the consensus of repre- 
sentative judges. 

Emphasize such of these activities and traits as are judged to be 
higher in value for pupils than for adults. 

Analyze and subdivide each important activity and trait until its 
elements become sufficiently definite to be mastered by the given 
group of learners. 

Eliminate such of these elements as are judged to be learned 
more readily out of school than in school, thus leaving only the 
more important. 

Determine the relative difficulty of these elements from the stand 
point of instruction. 

Obtain from experts in each selected activity the detailed de- 
scription of methods by which the activity is most efficiently 
performed. 

Analyze these methods into their elements and supply such fur- 
ther information as may be needed in order to overcome the dif- 
ficulties met in attempting to apply the methods specified 


I. 

2 

4 

6. 

~ 

| 
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to. Classify into “subjects” such ot the data reached by the analy 
sis in 9 as are similar and coherent in type, for example, data 
concerning methods of communication | English), data concern 
ing so practices (social science), data concerning laws of 
nature { ence ind the like 

11. Determine by experiment the relative difficulty and the propet 
‘»ctructional order of the data within each subject. Supply “con 
nective tissue’ to relate these data 


Construct the cours of study bv selecting data which are ap 
yropriate in point of difficulty and in sequence to the pupils of 


the given grades 


By referring to Table I the re der will note that these twelve 
steps may, for sake of brevity, be reduced to three (1) the col 
lection of life activities, (2) the location of the difficulties o1 
problems which these activities involve, and (3) the collection of 
methods or principles by which to solve these problems These 
three steps will produce, respectively, three types of curriculum 


material, namely, (1) tacts concerning the nature of the activi 
ties to be learned, (2) facts con erning the problems to be solved, 
and (3) facts concerning the methods or principles by which 
solutions to the problems are reached 

These major steps in the process of functional analysis are 
indicated by the three horizontal divisions of Table | These 
divisions also indicate three lev els or stages by which the learner 
passes from mere contact with the unorganized life activity t 
the abstract principles of the rigidly organized course. Fun 
tional analysis is thus a logical process, for it begins with th 
primary objectives of any course, the activities to be performed 
and works back to the abstract principles of advanced courses 
These principles which are essential to the efficient and intelh 
gent accomplishment of the activities could never be identified 
except by means of the problems which arise in performing th 
activities and which the principles help to solve Functional! 
analysis is at the same time a psychological process, since thi 
consecutive steps by which the content of advanced courses 1s 
derived are also the steps which the learner must take in order 
to derive full benefit from these courses The three levels 0! 


the table are intended to emphasize this important feature | 


Jorg 


per 


J 19 TECHNIQUES OF ANALYSIS 5 


functional analysis, namely, that the sequence of these main steps 
) the process ts both logical and psychological. In other words, 
the process is efficient as a means both of deriving content for 

advanced academic course and of deriving content for a 
quence of preparatory courses. 

This process, as represented by the table, will be made clearer 
one of the academic subjects shown, say social science, is fol- 
wed through each of the levels. The process thus illustrated 

in terms of social science will be essentially the same if applied 
to any other subject. 

\ course in social science on the first of the levels shown 

) consists simply in association with people, in the perform 

nce of those social activities, games, and the like, which give 
the pupil most satisfaction, and in the informal discussion of 
them. At the next higher stage (Il. b.) the course involves ar- 
nging and participating in social organizations and school clubs 
vhere the pupil can learn the importance of such organizations 
s the means of accomplishing desirable results. The course at 
the second level (II. a.) consists of a series of problems which 
rise in the activities of any such social organization, whether 
mily, club, school, or the larger organizations of community, 
te, and nation. The pupil is confronted with these problems 
the form of classroom exercises and is expected to discuss 
their implications from the standpoint of the best interests of 
the social groups concerned. He thus learns what the major 
cial problems are. At the next higher stage (II. b.) he dis 
tinguishes those problems that appear to be most significant in 
the history of the race, by being introduced to historical and 
odern examples of these typical social problems and asked t 
nalyze and interpret them. At the third level (IIL. a.) the pupil 
begins the systematic study of data from the fields of history, 
economics, political science, and sociology which suggests solu 
tions for the problems he has found to be inevitable in the con- 
duct of any social enterprise. And finally (III. b.) he takes uy 


the academic subjects of history, economics, political science, 


nd sociology as such, the purpose being to study the collected 
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evidence in support of the principles which each field contributes 

toward the solution of social problems. 

If the technique of functional analysis, as already outlined, 
were to be fully applied in an attempt to derive content for a 
course in history it would prove a monumental task, in compari- 
son with which any curricular study so far undertaken would 
appear puny indeed. Nevertheless, the success of similar studies 
on a smaller scale justifies the belief that the task could be suc 
cessfully accomplished if the project were adequately financed 
The investigators would collect from every available source a 
list of all significant social activities in which pupils and adults 
of the given community engage. They would then select those 
activities from the list which the pupil needs to be taught, locate 
the problems he meets in learning these activities, collect data 
from literature and from life concerning the best methods ot 
solving these problems, and, finally, construct the academic course 
in historv—if, indeed, they find it necessary to construct it at 
all—by selecting and organizing the specific historical data which 
mav be found necessary in applying these methods intelligently 
The academic high-school course in history so constructed would 
undoubtedly prove valid and useful. It is, however, equally clear 
that the process of construction is so extensive and difficult that 
it should not be undertaken except by a staff of experts with 
adequate funds at its disposal. 

In applying the technique of content analysis the already- 
mentioned process is reversed. The investigator begins with the 
existing course and proceeds through the nine steps listed later 
For greater clearness these steps are presented in the form of 
directions 

1. Make a detailed topical outline of the course as taught, such that 

all topics are included on which at most two or three days are 
spent in the classroom. 

» List these topics according to your judgment in the order of their 
probable value in real life activities to the pupils at present en 
rolled in the course. 

3. Make a parallel list of typical life situations in which you be- 
lieve each topic could be most usefully applied. This is best done 


by translating each topic into the specific difficulties, if any, which 
mastery of the topic would help pupils to overcome. 


> 
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4. Submit the parallel lists to other successful teachers of the sub- 
ject, intelligent persons of affairs, and teachers of other subjects, 
asking each to check the typical life situations which are cor 
sidered most important, most frequently met, and most difficult 
to meet successfully. Also request that any new situations be 
added which are considered of equal importance for the given 
pupils. 


s. Obtain further ratings of these situations from adults represent 
ing the social and occupational groups which the pupils of the 
given classes are likely to enter. Continue these ratings until a 
perceptible agreement is reached in the situations checked. 

6. Retain in the reconstructed course those topics from the origi- 


nal course for which the parallel situations are most frequently 
checked as important, frequent, and difficult. Eliminate the other 
topics of the original course unless these are essential to the ade 
quate presentation of the topics retained. 

7. Supply such data not contained in the original course as will bet 
ter enable the pupil to deal with the parallel situations 

8. Organize the selected situations in problem form and in proper 
instructional order. 

9. Arrange the data supplied together with the data retained from 
the original course with reference to the selected situations as 
thus organized. 


\s applied to the academic course in history the investigator 
employing this technique would proceed at once to analyze the 
content of the existing course, for example, the course in United 
States history. » He begins, that is, at the last stage (III. b.) rep- 
esented by Table I and makes a topical outline of the historical 
events or tendencies of which the given course consists, for in- 
stance, colonization. He then collects as many current social 
problems as he can which are explained in part at least by the 
facts of colonial history (III. a.), for example, immigration and 
the related problems of the bases on which to admit immigrants, 
assimilation into industry, standards of living, labor supply, re- 
ligious tolerance, political justice, and the like. Each of these 
problems is presented in the form of a concrete situation or case. 
Next the investigator submits this list of situations to judges 
who are intimately acquainted both with pupils of the given 
grades and with contemporary social problems. From these 
judges he obtains a selection of typical social situations which 
are not too far removed from the pupils’ experience to be recog- 
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8 
nized by them as significant (11. b.), for example, a situation to 
illustrate the labor complications resulting from industrial ex- 


ploitation of the immigrant. The investigator may go still 


farther and select only those 


pupils have actually met | i. a), 8 
ling between persons oF 


situations which a majority of the 
uch as the situation which por 
trays misunderstan groups with differ 


ent social customs 
or the analysis to proceed farther in 


It 1s seldom necessary I 
). since the units of the origi 


the direction of life activities (l.a 
heen related to the ment il content 01 


nal course have alre idly 
g steps the technique of con 


high-school pupils. In the remaining 
same direction as the technique of fun 


ator selects data from the 
herent units 


narize 


tent inaly sis takes the s 
tional analysis. In be th, the investig 
siven field (IIL. a.) and organizes these data into co 
inciples (IIL. b.) The following parallel outlines sum! 


the ¢ mpartson as 


illustrated by the table: 


unctional Analysts Content Analysis 


Analyze units of the (history 


Collect all significant (social I 
activities course into the current (soc! 
problems upon which each ut 
has most use ful bearing 
t ost portant, fre >» Select most important, frequent 
t and difficult problems 1n and difficult problems for 
e performance of these a given group of pupils from t 
s list of problems 
Select (historical) data pert » Retain and supplement mater! 
‘ the solution of from the original course wh 


roblems contributes to solutions of prot 
lems selected. Eliminate oth 


mate rial 


I'nder conditions generally existing in those high schools 
f curricula is most urgent, the technique of cot 


where revision 0 
ovide th 


previously described will be seen to pr 


tent analysis as 
(1) some progress in the right 


following important economies 


he made even though the ané ilysis 1s 
careful reading: 


direct ncan made merely 
classroom teacher but on the basis of 
which constitute the hasis of th 


re \bable need 


the te: iching pro blems 
in be ria with direct reference to the | 


3 
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the particular pupils enr led in the course; (3) the origi 
| course is retained in the program, at least in name, thus re 
the opposition of conservative authorities; and (+) thi 


ntent of the reconstructed course may be validated to anv de 


~ 


red degree, depending upon the extent to which local tacilities 
research permit the use of functional analysis technique in 
lecting significant problems and the data which contribute a1 


etly toward their solution 


The distinction made in the table between activities, prob 
s, and principles as constituting the elements of academic 


rses, may indicate the purposes for which each technique 1s 


t ada ited When the given course has been located at the 
I 


| ner level, the investigator collects those activities, problems 

rinciples which are found to be most usefully 1 astered by 

| pupil group concerned. Then if a clean sweep can be mad 

the existing curriculum in any department, It ts clear that 

tional analysis should be employed wherever p ssible. What 

principles are really essential to the mastery of the selected 

ctivities and problems will inevitably be included bv this 

nique lf, however, it can be assumed at the start that th 

se belongs on the principles level—as would be the case 11 

pupils were already acquainted with most of the significant prob 

ems in the given field, for example, English composition—it ts 

ly best to select those principles directly which contribute 

+ toward the solution of these problems. By so doing the 

t estigator will discover what part of the original material to 

it. The same process would be followed when the course 

belongs on the problems level. The task would then be to col 

sls ect those problems which arise in performing the essential activi 

n ties in the given field, foreign language, mathematics, or general 

h science For the direct selection of such principles or problems 

ht to constitute the basis of the reconstructed course, content analy 

‘ly sis is a simpler and often a sufficiently satisfactory technique 

g ; when compared with the more adequate technique of functional 
hi nalysis. 
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Since functional analysis 1s demonstrably an efficient method 


of constructing an entire high-school program, it should be em 


ployed whenever local conditions and a liberal endowment pe! 


mit an investigation of such large scope. It should also hb 


employed whenever a 
as might be the case if a course in psychology, or any 


n academic course lies close to the activi 


ties level, 
other strictly college subject, were to be organized for higl 
school pupils Functional analysis would here be indispensab! 
as a means of collecting from the pupils’ present experience, thos 
hy 


situations in which efficient psychological behavior needs to 


pointed out; and to be functional, these situations should b 
collected without the bias which would result if the content o! 
the college course were merely adapted to high-school pupils 
Vet most curricular studies are undertaken in emergencies; such 
as those to determine whether a given course should be dropped 
or retained in the program for certain groups of pupils, whether 
certain courses might not be advantageously combined, whether: 
of a given course, or certain units of the course, 
them more teachable, and the like 


the content 
need reorganization to make 
in each department. For the purpose of supplying first aid t 
such defects in the organized content of particular departments 
and courses, content analysis provides always a useful expedient | 
and is frequently an economical and efficient substitute. | 
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IMPROVING COMPREHENSION ABILITY IN SILENT 
READING 


Grover H. ALDERMAN 
University of Péttaburgh 


\ review of the experiments which have already been con- 
tucted in the field of silent reading seems to indicate that while 
nprehension has been recognized as the most important factor 
reading ability, a large majority of the experiments thus far 
rted have dealt with other phases of reading. This has been 
to two causes: first, up to the present we have had no silent- 
ding test which purports to single out and measure compre- 
and second, since it is easier to make improvement in 
| rather than in comprehension, most of our earlier expert- 
ts in silent reading emphasized speed with the hope of im- 
oving comprehension ability as a by- roduct 
Before attempting to set up definite exercises for the im- 
vement of comprehension ability, one must first analyze it int 
its elements. In the present experiment—one which continued 
for two years and had for its aim the improvement of compre- 
hension ability irr silent reading—two methods of attack seemed 
plausible. First, the papers of a large number of children who 
red high in comprehension ability might be selected and 
ilvzed to determine the factors present. The papers of pupils 
scored low in comprehension ability might then be studied 
in order to find the objectionable factors which kept them from 
retting a standard score 
One does not have to delve deeply into the literature of silent 
reading to find that up to the present most investigators have 
been interested in the child who fails to comprehend rather than 
the one who scores high on comprehension. After searching in 
vain for a study which analyzed the ability of those children who 
scored high in comprehension, it was decided to attack the prob- 
lem from a remedial point of view and base the experiment on 
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tions which indicated the factors that pre 


estig 


ring up to standard in comprehension 


1 
row 


The lack of a wide range of notions and the need of a vocabu 
lary capable of stimulating proper reactions have been recognized 
by many writers as the cause ¢ f low scores in comprehension 
Thorndike, Gray, Pressey, and Hilliard! have emphasized this 
fact in previous investigations. It was decided, therefore, to 


use as one of the exercises some type of drill work which would 


enlarge the child's reading and understanding vocabulary 
\ second type of difficulty mentioned by many writers ts th 


lack of power to select the most important ideas and arrang 
m logically according to the chief purpose underlying th: 
entire discourse. Data presented by Germane, Woody, 


Thorndike led the writer to choose organization as his sec 


type of exercise.” 
The ability to comprehend what is read is of little value un 


less one has the ability to retain and reproduce the important 


thoughts when the occasion demands. Yoakam* gives data t 
that the ability of the average child to reproduce what h 
20.9 percent 11 


pre 
has read varies from 7.5 percent in grade Iv to 
In other words, Yoakam found that the averag' 
able to reproduce approx! 


erade VIII 


elementary-school child was only 


mately 10 percent of the ideas presented in a piece of factual 


Reasor ing,’’ Journal of Educatw a 


‘Thorndike, L ‘*Reading as 


Psychology, June, 1917 
Gray, W. 8 ‘«Prineiples of Method in Teaching Reading, as Derived es 
from Scientific Investigation,’’ Eiahteenth Yearbook of National Socwty | : 
the Study of Education. Bloomington, [linois, Publie School Publishing Con ‘a 
pany, Part Il, p. to 
Pressey, L. W. and Pressey, Ss. L. ‘‘A Critical Study of the Concept of 1. 


val Psychology, 12:25-31, January, 


Silent Reading,’’ Journal of Education 

Hilliard, George H. Probable Types of Difficulties Underlywmg Lot th 
Scores tn Comprehension Tests. Towa City, Iowa, University of Iowa, 1924 : 
60 pp Studies in Edueation, Vol. II, No. 6) 

Thorndike, > I Fducation } P ycholoau. New York, Teachers } th 


Columbia University, 191s Vol. Il | 151. 
G. A. ‘‘The Effect of a Single Reading,’’ Twentw th Yearbook 
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* Yoakam 
ft Socwet the Study of Educatw Bloomington, Ll 
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lie School Publishing Company, 1921. Part II, p. 90. 
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se after he had read the material once \n exercise t 
prove retention ability was selected as the third type of drill 
york 

The three types of exercises finally chosen for experimenta 

were: 

Vocabulary exercise—To enlarge the child’s reading and 
nderstanding vocabulary. 

Organization exercise —To train the child in selecting central 

eraph thoughts and organizing them logically according to 

writer’s purpose 

ctention exercise—To improve the child's ability in retain 

nd reproducing important thoughts which he had read 

[he problem finally selected for experimentation may be 
ted as follows: (1) Under normal classroom conditions, is 
possible to improve comprehension ability by drilling on one 
f the three types of exercises ? 2) What is the relative value 
‘ these exercises when used under normal classroom conditions ? 
3) What would be the effect on comprehension if these three 
ises were used collectively according to their relative value 

In order to answer these three questions it was necessary to 
on two distinct experiments. The first was conducted in 


ol vear 1922-25 and the second tn 1923-24 


First EXPERIMENT 


Seventy-five teachers who had been selected because they were 
especially interested in reading problems worked with the Bureau 
f Cooperative Research, Indiana University‘ in this study. A 
total of 3,201 pupils in grades 1v to vit was thus gathered; 
1,010 worked on the vocabulary exercise; 1,208, on the organiza- 
tion exercise: and 903, on the retention exercise. The children 
were divided into drill and non-drill groups by their scores on 
the Thorndike-McCall Reading Scale, Form I. The first group 


‘These teachers were employed in the following cities: East Chicago, 
fort. Lebanon, Mishawaka, Huntington, and Indianapolis The author 


¢ Professor of Edueation at Indiana University from 1922 to 1925 
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Si was drilled on the exercises while the other was taught by th: 

traditional method. 

sid In teaching the vocabulary exercise to the experimental grou 
most of the material used was of the factual sort found in schoo! 

f: readers, geographies, arithmetics, and histories. Difficult words 

| were not pointed out in advance; the child was permitted t 

. encounter each word in tts natural setting. If in reading a set 


tence the child was unable to get the idea, because he did not 
7a know the meaning of a certain word, he at once wrote this word 
in his notebook since it was his special problem. By the help o: 
the dictionary he placed after each word a simple definition o! 


the root meaning, a synonym, and several sentences illustrating 
ways in which the word might be used. If the word prove 
troublesome to several pupils, it was discussed in class by the 
teacher. In such discussion the teacher explained not only its 
meaning as used in the context under consideration but also other 
ideas which the word might convey when used differently. 

The method used in the organization exercise was similar t 
that just described, but instead of placing the emphasis o: 
; vocabulary it was placed on organization. The children wer 

instructed to read the material through carefully for the pur 
pose of outlining the most important thoughts. After this had 
been done, each child was told to read the material over a sec 
ond time to correct any wrong impressions which had beet 
) formed from the first reading. The class work consisted of re- 
vamping the outline under the guidance of the teacher. 

The method used in the retention exercise differed from the 
other two methods, for as soon as the children finished reading 
the lesson, they took a short, rigorous examination. When they 
had finished, their papers were exchanged and corrected. 

\fter the class had been drilled for a period of six weeks, 
the Thorndike-McCall Reading Scale, Form III was given t 
measure improvement in comprehension. During this experi- 
ment,°® it was necessary to close a few schools for several days 


* The experiment was conducted during the months of February and March 
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hecause of severe storms. This condition, and sickness in some 
f the schools, made it necessary to consider only 46 of the 75 

classes in the final tabulation. Table I gives the exact number 
f pupils whose records were used 


TABLE I. THE NUMBER OF PARTICIPANTS 


Vocabu- (Organi- Reten- 


otal 
lary zation tion otal 
l 2 ) 

Teachers 17 it) 
Pupils 

Drill 259 237 

Non-Drill 252 276 229 757 

Total 511 542 1th 1,519 


TABLE II. AVERAGE SCORES AND THE GAIN MADE 
BY EACH SECTION ON THE THORNDIKE- 
MCCALL READING SCALE 


Form I | Form III) Average 


Gain 

l 2 3 1 
Drill 48.22 54.09 5.87 
Non-Drill 16.52 19.27 2.75 
Diflerence 3.12 


Table II presents in a rough way the status of the various 
groups at the beginning and at the end of the six-week period. 
This table shows that the average child normally makes a gain 

275 T-scores on the Thorndike-McCall Scale while those 
which were subjected to the drill exercises made a gain of 5.87 
during this period. 


? 
the 
Uy 4 
rds 
I 
not 
ord | 
| 
ing 
ved 
the 
its 
her 
yere 
yur- 
had 
STA 
vee! 
re- 3 
the 
ling a 
they 
eks, 
it 
eT I- 
lays | 
arch 


16 JOURNAL OF EDUCATIONAL RESEARCH Vol. 13, N 


The purpose of this investigation was not only to show the 
gains made by the groups but also to measure the relative val 
of each type of exercise. Table III] shows the percent of pupils 
gaining in each type of exercise and the average T-score gain f 
each pupil in the drill and non-drill groups. From this it ap- 
pears that while all three types of exercises are beneficial, Organi 
zation is of most value to the average child, Retention is next, 


while Vocabulary is of least value. 


TABLE Hl. PERCENT OF PUPILS IN EACH 
GROUP WHO GAINED AND THE 
AVERAGE T-SCORE GAIN 


Vocasu-| RETEN- 
LARY ZATION TION 


l 2 3 


Percent of Pupils Gaining 


Drill 79.5 79.7 65 | 
Non-Drill 78.9 74 6 64 
Difference 6 5.1 l 


Average T-Score Gain 


Drill 3.5 2.2 15 

Non-Drill 3.6 

Difference t 1.2 9 
SFCOND EXPERIMENT 11 


As stated before, the purpose of the second experiment was 
to determine how much improvement may be made in compre- 
hension ability when these three exercises are used simultane- 
ously, according to the relative value as determined by thx 
previous experiment. 

The method used in the second experiment tried to make 
practical use of the results of our previous investigation. The 
three types of exercises were used as in the first experiment 
This time, however, they were evaluated according to our previ- 
ous investigation; the organization exercise was used Monday 
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and Tuesday of each week, the retention exercise was used on 


Wednesday and Thursday, and the vocabulary exercise on Fri- 
iay. It was made clear in the printed instructions that these 


rections were not to be rigidly followed. If the teacher felt 


hat the time allotted to each exercise should be according to 


she could accomplish more by working longer on any one 


cercise she Was permitted to do so. We did insist, how ever, 


elative value. 
The classes were not divided into a drill and a check group 


1s in the previous experiment. Each class was tested at the be- 


cea 
is type of teaching by checking the results against the normal 


+} 


ning and at the end of the semester by the Thorndike-McCall 


ding Scale with the hope of measuring the effectiveness of 


rocedure as recorded on this scale. 


The eleven schools* which cooperated during our second ex- 


periment were smaller than those used in the first experiment 
Chev varied in enrollment from 775 to 3,450. These particular 


ls were selected, because all of their superintendents had 


heen members of the writer’s class in school supervision the 


revious summer and were familiar with the problem at hand 


rder that these superintendents might become even more 
miliar with the problem, several conferences were held at the 
iversity so that each superintendent might have an opportunity 
ask any detailed question not answered in the thirteen-page 


bulletin sent to each teacher. 


Some general information which is necessary in order to 
luate the second experiment follows: 


Schools cooperating . .......... 12 
Number of classes 
Average length of recitation (alates). 30 
Average number of pupils per grade.........--..-- 386 
Total number of pupils... 1,933 
The following schools « eoperated: Bainbridge, Bridgeport, Illinois 
Jonesboro, Knightstow! Liberty, Lowell, North Judson, Onward, 


ton, Pittsborough, and Thorntown, Indiana 
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Table IV gives the Number of classes in each grade, the 
Standard, and T7-Scores for the lower sections of each grade wit! 
the scores which were obtained as a result of our September test- 
ing. Grade achievement gives the reading level of the pupils 
when the experiment was begun. This indicates that grades vi, 
vil, and vin had but fifth-grade reading ability. 

Table V is the most significant table thus far. Under Sep- 
tember T-score it will be noted that the average score for all 
grades is below standard, while all the grades with the excepti 


of grades vit and vill were up to standard when the tests we: 


TABLE IV. RESULTS OF SEPTEMBER TEST 


Grade 
Grade Number of Standard |" ptember A chieve- 
( lusse l-Score 
ment 
2 3 } 6) 

15 39.6 36.2 
\ 16 44.9 $2.2 L-IV 
Vi 18 50.9 17.0 L-V 
Vil 14 56.0 19.9 H-V 
12 59.6 50.0 H-V 

* All grades were | w andard Sey I 17, 19 Ss nty-one of the 75 clas 


given the second time. Since this was quite contrary to the find 
ings of O’Brien,’ it seemed advisable to go over the data th: 
second time with the hope of finding the source of difficulty 
When this was done it was found that five of the twelve schools 
were organized on the junior high-school plan, and in these par- 
ticular schools the silent-reading exercises were given but tw 
days each week. Eliminating these five schools from our tabula 
tion, the data show that grades vii and vit each gained tw 
semesters. Even with this gain, however, the general averag 
for the classes in grades vil to vit was below standard. 
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examine Table V 


lf we 


esters 


{DING 190 


again to determine the number of 


gained in each semester we shall find that grade v 


‘ned least with one semester while grade Iv gained most with 


semesters to its credit. 


TABLE V. 


AVERAGE GAINS BY 


SCORE l-ScoreE 
I 
tADI GAIN 
Sept Feb 
(2) 
36.2 2.1 5.9 
16.5 +. 1 
17.0 51.0 1.2 
49.9 53.8 
50.0 52.8 
ber in parentheses shows the o 
zat ns were eliminated 


rABLE VI NUMBER 


WHICH GA 


GRADES 


(, RADI 
\CHIEVEMENT SEMESTERS 
(,;AINED 

sept Feb 

ri 
H-I\ L-\ 1+ 
L-\ L-Vl 2 
H-\ 2 2 
H-\ L-Vl 2 


INED, LOST, OR RI 


MAINED THE SAME 


Tot il Gained 
2 } 
410 349 
\ $21 310 
VI 308 
Vil 102 275 
Vill 302 190 
Total 1.935 1.400 
Out of the 1,933 pupils who took 


1.409 gained, 122 


ine 
lit’. 


When it was discovered 

r ability, an attempt was 
f applying diagnostic 


scores from each class 


2 actually lost in reading 


remained < 


that 402 | 


and remedial measures 


Lost Same 
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37 24 
77 
SS 30 
109 
NM) 16 
1002 122 


part in the experiment in 


it the same level, 


ability during the experiment 


upils actually lost in read 


made to locate these pupils with the 


this, 


To do 


were arranged in descending order 


rding to the score which each child received on his Septem- 


r test 


The gains in T-scores which were mac 
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and by quartiles, Q, and Q,, were then tabulated. Table VII 
indicates that those which gained least were in the upper quartile, 


3 while those which gained most were in the lower quartile. 

Since superintendents and supervisors are more interested in 
Pe what happens to the individual child than in average gains made 


TABLE VII. GAINS BY QUARTILES 


Grade Upper Middle Lower 

1) 2) (3) (4) 

IV 3.87 6.29 7.52 
\ +. 81 6.08 
Vi 1.37 7.57 
Vil 5.74 +.91 7.35 
Vill 2.75 3.09 7.29 
Total Gain 4.22 4.69 7.16 


TABLE VIII. NUMBER OF PUPILS WHO LOST BY GRADES 
AND BY QUARTILES 


Total 


Grades Q, and Q; Total 
1) 2) 3) (4 (5) 6) 
IV 19 15 3 37 9.2 
V 23 48 6 7 19.1 
Vi 3S 39 8 85 26.0 
Vil 15 58 6 109 27.1 
VIL 43 13 10 96 23.8 
Total 168 203s 33 | 404 
Percent 41.7 50.3 8.2 21 
per grade, Table VI was compiled to show the number that t 
Gained, Lost, or Remained the same as the result of our semes ; 


ter’s drill work. ( 
Table VIII indicates the number of pupils who lost by grades 


and by quartiles. This table shows that nearly all of the pupils S 
in the lower quartile, Q,, were helped by this exercise while d 
41.7 percent of those who failed were in the upper quartile. s 
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CONCLUSIONS 

lhe conclusions apply in strictness only to teaching done un- 

similar circumstances. It seems advisable to make the fol 

wing general statements: 

1. Comprehension ability as measured by the Thorndike- 
\icCall Scale may be improved to a degree equivalent to two 
semesters by careful systematic drill work, covering a period of 
one semester, provided thirty minutes each day is devoted to 
the work. 

2. Children who scored low in comprehension ability, as 
measured by the Thorndike-McCall scale, profited more by this 
type of drill work than did children in the upper quartile 

3. Children of the upper quartile in reading ability should 
not be subjected to drill exercises but should be permitted to 
spend more time in using the skill which they have already 
acquired. 

In evaluating a study of this type, several problems should be 

pt in mind: 

1. All the supervision which was accomplished, was done 
through letters or bulletins. The writer found it impossible to 
make that personal contact which is so necessary for effective 
supervision. That supervision was an important factor could 
be clearly shown in both experiments. In those cases where 
supervisors and superintendents gave this work their personal 
attention, the results were most gratifying 

2. The problem of transfer or carry-over is always serious 
when the experimental and check group are taught by the same 
teacher. In the rush of teaching, in the first experiment, there 
may have been a tendency to make one preparation do for both 
( lasses. 

3. The problem of testing in all experimental work is also 
serious, and this experiment was no exception. Did the Thorn- 
dike-McCall test measure that ability in reading which we were 
striving to develop or did it measure general reading ability’ 
These questions with many others we are obliged to leave for 


future investigators. 
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STANDARD OF LIVING AND STANDARD OF EDU lit 
CATING—HAVE THEY KEPT PACE? c 


Joun K. NorTos 
Director of Research, National Educatwn Association 
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In 1914 school expenditures were 
Table I. In Figure 1 this sum, given th 
value 100, is plotted over 1914 and opposite 100 on the vertic 
The expenditure of each year succeeding 1914, given 1! 
| as a percent of the expenditure of 1914. 
+h is given the value 100. For example, 191¢ 
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umn 10. These index numbers are used in plotting the upper 
line of Figure 1. If the dollars spent for schools had been ex- 
ctly the same for each year succeeding 1914 as in that year, the 
Index of dollars spent for schools would not rise as it does but 

uld exactly coincide with the heavy horizontal base line at 100 

The other index line of Figure 1 indicates the purchasing 
ower of school expenditures per unit of school service ren- 

dered. This line represents the purchasing power of the money, 

the economic power, which school officials commanded in suc- 
eeding years for each comparable unit of educational service 
vhich they were called upon to provide. 

The index numbers used in plotting this lower line are based 
» calculations which involve: (1) The determination of a 

unit which may be used in measuring the amount of educational 
vice school boards are called upon to provide in succeeding 

vears. (2) The acceptance of an index of the purchasing power 

of the dollar, that is, its ability to command human services and 
terial goods, in succeeding years. 

The provision of one day’s schooling for one elementary 
hool child is proposed as a satisfactory unit to be used in 
easuring the amount of educational service provided in suc- 

cessive years. Each day's schooling provided on levels other 
than that of the elementary school may be weighted on the basis 
of relative cost. Since it costs approximately two and one-half 
times as much to provide for pupils attending high schools as 
upils attending elementary schools,' each day's schooling pro- 
vided for a high-school pupil is weighted by multiplying by two 
nd one-half in arriving at the total amount of school service 
ndered. 

Thus the amount of service rendered by a school system over 

riod of vears is indicated by weighted aggregate days attend- 


leneth of the school term, after the attendance in each school 


g 
nce, obtained by multiplying average daily attendance by the 


Swift. Fletcher Harper Bien al S of Public Se hoc Finan 
States [92 22, Washi ton, D.C U. S. Bureau of Education, 
5. (Bulletin 1923, No. 47) 
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unit is weighted according to the relation of its cost per pupil 
to elementary-school costs per pupil. For example, if the aggre- 
gate days of schooling provided in a school system were 100,000 
and 90,000 of these were days of elementary-school attendance 


ind 10,000 were days of high-school attendance, the weighted 


a S rue U 
INDICES SCHOOL SUPPORT ™ NITED OTATES 
} 
4 i918 Tears 232 1936 
| x 3x 
E £ 
2x 
/ = 
I 4 Xx 
A a: 
x j 
~ Years 
mn ef columns K Table 
FIGURE 1 ‘ 


aggregate would be 90,000 plus two and one-half times 10,000, 
or 115,000 in all. 
As a basis for determining the purchasing power of the do! 
lars spent by school boards, the index of the cost of living ts 
suggested. If the prices of different goods and services used 1 
the conduct of schools had been properly combined in an index 
of the “cost of educating,” it would be preferable to the cost-ot- : 
living index as a measure of the purchasing power of school 
money. In the absence of such an index that for the cost o! 


2 
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living is employed, although its use involves some questionable 
i \ssumptions, as a study of the technique of the derivation of 


index numbers will reveal.’ 


2a Having decided upon a unit for measuring the amount of 

an school service provided and having adopted the index of the cost 

as f living as a measure of the value of the dollar in succeeding 

ae vears, it is possible to calculate the purchasing power of school 

nenditures per unit of school service rendered. This is done 

the United States in the succeeding paragraphs. 

Table I, column 3, gives the Aggregate days attended by pul 

; ic clementary- and high-school pupils in 1914 and in alternate 

, ceeeding years. When the proportion of this attendance, which 

‘ is estimated was in high school is multiplied by two and one 

+ alf, the figures of column 5 are obtained. These figures are the 

“ ted aggregate days attended by public-s hool pupils and 

“4 re suggested as comparable measures of the amount of public- 

r chool service provided in the United States in succeeding years.” 
te Table I, column 6, gives the Amount expended for each 2 

day's attendance. In 1914, 22.4 cents were expended 

7 ich weighted day's attendance, that is, for each unit of 

school service provided equivalent to the provision of one day's 

schooling for one elementary-school child. The corresponding 

: figure for 1924 is 46.3 cents. The figures of column 7 indicate, 

a however, that the dollar of 1914 had depreciated to 61 cents in 

= purchasing power in 1924. Consequently, the 46.3 cents ex- 


pended for each weighted day’s attendance in 1924 had but 
61 percent as much purchasing power as it would have had in 


1914. Sixty-one percent of 46.3 cents is 28.2 cents, the last fig- 
000, ire in column 8 of Table I. The other figures of column & are 
similarly calculated. They give the purchasing power of school 


dol 

The Cost of Living in the United State Nev York, Nat onal In ! istrial 
1S Conference Board, 1925. 201 pp 
“di 'These figures refer only to attendance in public elementary and second- 


iry schools. Comparable figures as to the cost of all public education for the 
ndex ears dealt with in this article are not available. Such data as are available 
ndicate that public elementary and secondary) schools require approximately 
6 percent of the expenditures of all tax-supported schools. 
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expenditures for each weighted day’s attendance or unit of 
ervice provided. 

Finally, the index numbers of column 9 are calculated by 

pting as a base the 22.4 cents expended in 1914 for each 

ed days attendance and by expressing the other figures 

olumn 8 as percents of this base. These indices of column 9 

used in plotting the lower line in Figure 1, which represents 

purchasing power of school expenditures per unit of school 
ice rendered in years between 1914 and 1924. With this 

lanation of the calculation of the indices of columns 9 and 10 

lable I, we may now compare the trend of these indices in 

cure | 

it will come as a surprise to some that an increase in school 

xpenditures from half a billion dollars in 1914 to nearly two 
n dollars in 1924, a 226 percent increase according to the 
llars-spent method of calculation, has meant an increase of but 
percent in the purchasing power of the money expended by 
school boards per unit of educational service rendered 

The apparent tremendous increases in gross school expendi- 
tures are largely swallowed up by the rapid increase in school 

ttendance, particularly in the upper and more expensive levels, 
nd by the depreciating power of the dollar to command human 

ices and material goods. The index represented by the 
wer line of Figure 1 gives each of these influences proper 
onsideration. 

Considering the decade as a whole, there is some justification 
for the statement that in spite of the continuous and rapid in- 

ises during the last decade in gross sums of dollars spent for 
schools, boards of education were financially no more capable 

f maintaining efficient schools than they were in 1914. 

The ability of school boards to maintain efficient schools is 
lependent upon the trend of the lower rather than the upper line 
of Figure 1. Yet it is the upper line of this figure which usually 
receives the most attention, particularly from the politician inter- 
ested in selling an economy platform to the people. 

It is interesting to compare the trends of the two indices of 
Figure 1 with school conditions during the last decade. Accord- 
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ing to the upper line, one would judge that the financial strength 


of school boards steadily improved throughout this period. Th 


lower line indicates that from 1914 to 1920 the ability of schoo! 


boards to purchase the services and goods essential to sch 
maintenance decreased, and that only after 1920 did this abil 
itv increase 

The lower line corresponds with conditions which have actu 


ally existed in the schools. It will be recalled that teachers left 


the profession by the thousands for other lines of work betwee: 
1914 and 1920, that enrollments in teacher-training instituti 


sharply declined, that school-building programs were reduced t 


the lowest possible minimum, and that there was a rapid increas¢ 
in the number of children attending school on half time. A real 


emergency in education existed during this period, and, had th 


financial relief of the post-war years not been forthcoming, th 
public-school system would have been permanently and seriousl) 


reduced in efficiency. 


Following 1920, the lower curve indicates that the economi 


strength of school boards has increased and that conditions th 


reverse ot those described above have existed Some of t 
teachers who left the profession have returned, normal-scho 
enrollments have increased, and building programs have 

vanced to the place where part-time sessions are no longer nec« 


sary in the schools of many cities. 


These facts indicate a closer relationship between the financia! 


resources of school boards and school inefficiency than is gen 
erally believed to exist. They offer support for the belief es 
pressed by some students of education that the primary educ: 
tional problem of the nation is that of securing adequate fina: 


cial support for its public schools. Certainly they offer littl 
comfort for those who would substitute for adequate financial 


support some such intangible force as “the missionary spirit 
of the teachers of the nation. This currency has little \ 


when it ts offered by school boards to the purveyors of scl 


equipment and the builders of school buildings. Why should 


teachers be expected to accept it? It is true that a spirit 


; 
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ind self-abnegation must always be part of a success 

| teacher, but this does not mean that people of first-rate abil 
can be expected to have so little foresight as to go through 
extended period of professional training only to find at the 
that their services command an economic return too sm: il] 
life of culture on a professional level. The enthustastic 
‘vocates of lowered tax rates will probably continue their ei- 
but it should be clearly recognized that when so-called 

my is achieved at the expense of adequate financial support 

the schools, lowered school efficiency is the inexorable result 
School boards have as yet found no method whereby two chil 
can be effectively educated for the cost of educating one, 
ire they able to secure first-rate teaching service or school- 


building construction except in exchange for the coin of the 
' realm at its current purchasing value. 
There is no room for retrenchment in school poumpy 
t the sacrifice of school efficiency It is true tha 1924 
purchasing power of the money expended per unit of educa- 
1 service was greater than in pre-war years. This higher 
support is essential, however, if the serious retrench 
nts of the war period are to be made up. More important is 
ct that education has never achieved a level of support in 
keeping with its importance to the nation’s welfare. Greater 
educational efficiency can be attained only if the United States 
villing to invest a fair share of its unequaled store of economm 
nergy in the business of education. 
That the nation’s wealth is adequate for the task cannot be 
denied. Vast amounts of economic energy are each year avail- 
after generous provision has been made for the essentials 
mic stabilitv. The last research bulletin of the Na- 
ncial 
tional Education Associatio Taking f the Schools, 
ffers abundant evidence to me this statement. Herbert 
Hoover in his last annual report which reviews economic con- 
ditions in the nation in 1925 stated that “the standard of living 
f the country as a whole was the highest in our history, and, 


therefore, the highest in all history.” 
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In the light of these considerations, it seems justifiable 


contend that school officials would do well to popularize in the 
mind of the lay public the concept expressed by the index based 


upon the purchasing power of school expenditures per unit 


TABLE II. PUBLIC-SCHOOL EXPENDITURES AND COSTS PER 


IN AVERAGE DAILY ATTENDANCE IN CITY A 


PusBLi 
YEAR 
Current 
xpense 
1914 42,15 
1916 1.903 .478 
1918 2,251 ,30 
1920 77 77 
1922 1,149.2 
1924 4,855,842 
Average coat 1914 1924 
Coast ra with cost per ele 


TABLE III. AVERAGE DAILY ATTENDANCE IN 
AND LENGTH OF SCHOOL TERM 


YEAR 


1914 
1916 


1918 


1920 
1922 
1924 


school service rendered—the concept, 


article develops. 
The measurement of school support by dollars spent is almos 
valueless from a scientific standpoint. 
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n which it is based, the dollar, seldom has the same value in 
scceeding years. The size of the educational job, for which 
sums of fluctuating dollars are appropriated, changes rapidly. 
does a statement of dollars spent for schools over a period 
-ears furnish a reliable indication of the trend of the school- 

- burden. The $1,808,321,000 expended for public schools in 
24, purchased only as much as $1,103,076,000 would have 
ught in 1914. This shows how inexact is the practice of 


TABLE IV. WEIGHTED DAYS’ ATTENDANCE IN EACH SCHOOL UNIT 
IN CITY A 


Special 
ear Total Elementary Junior Hig Senior Higt Claase 
(2 +) 

6,814,155 4,484,770 1,512,314 726 ,343 90 

8,126,191 5,458 ,356 1,748 ,521 763,113 156,201 

9.172.749 6,090 1 R51 .10 279 

10,546,441 6,625 2 306 ,501 40,175 474 

12.189 ,604 6 866 SSS 2,931,074 1 ,64 180 751,462 

13.789 .305 7 , 70K 802 390 2 O38 92 855 .523 
rures of columns $3 to @ are calculated as follows The aggregate number of days 
unweighted) for each year is obtained for each school unit by iltuplying the 
nN ‘ uilv attendance of ear h school unit as given in Table III by the length « the school term 
as ¢ n column 7 of the same table. The results (not shown in tables accompanying this 
art it which may be readily calculated from Table III) are weighted by multiplying by the 
ratioe at the foot of Table II, which represent the relative per-pupil costs in the various school 


That is, aggregate days attendance in elementary schools is multiplhed by 1.00; aggregate 


attendance (unweighted) in junior high schools is multiplied by 1 47, et 


using gross sums of dollars spent for schools as indications of 
the percent of the nation’s supply of economic energy which is 
levoted to education. In short, the trend of the index of school 
support based on dollars spent for education in itself is of no 
lefinite significance. 

On the other hand, a rise or a drop in the index of school 
support based on the purchasing power of expenditures per unit 


of service rendered has a definite meaning. It indicates whether 


school officials are in a stronger or a weaker economic position 
with reference to rendering each unit of educational service de- 
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manded by the public. At a glance, it tells whether the economi 
support accorded the schools over a period of years justifies in- 
creased or decreased educational efficiency. 

An application of the technique described above to an indi 
vidual city reveals some significant facts. In Tables II to V dat 
are given for City A which closely correspond to the conditions 


TABLE V CALCULATION OF INDEX OF SCHOOL SUPPORT PER UN! 
OF SCHOOL SERVICE RENDERED IN CITY A, 1914 To 1924 


W XPEN ES ~ ~ 
I \ W HTED 
Days Art 4 E ( Capital Bas 
Yea ‘ Outla I 
( ( ) 
xp se e| Ss 
| d 
( ( ( ( 
7 
2 1H 23 1m 100 
18 j ‘ 5 
1924 150 
N 
ta it | ling a xp irrent expense 
Tat I! 1 day att lance reach year as lumn 2, Table IV 
iby d xp ar for eap il outlay 
i i atte 4 if I 7 Tab 
al I Table I\ 
( ( al Indus al ¢ 
p. 183, Ta 24 
( mns ind 6 are obtained by multiplying imns und 3 respectively by columr 
( ‘ 8 i by i 6 and by 2 
and 4 cents respectively, the 1914 figure of the imn concerned. The results are multiy 
100 
( imn 9 is obtained by d ling the total expenditures for schools for each year 
expense plus capital outlay lumns 2 and 3 of Table II, by the total expenditures for 1914 
rent expense plus capital outlay, or $1 841,558 The results are multiplied by 100 


that existed between 1914 and 1924 in one of the rapidly grow- 
ing cities of the United States. The methods used in calculating 
the indices of columns 7 to 9 of Table V are substantially the 
same as those described above for calculating corresponding in- 
dices for the United States. These differences, however, should 
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\ 
be mentioned. Total school expenditures are segregated under 
Mi two heads: current expenses and capital outlay, and four rather 
3 In- than two school groups are distinguished in weighting aggregate i 
iay’s attendance. The attendance of each of these four groups, 
ndi elementary, junior high school, senior high school, and special 
dat 
NDICES = SCHOOL SUPPC C A 
YDICES OCHOOL OUPPORT w CITY | 
wis Years 1922 
7 
— - | ax 
for rent 
4 
= — | | 
— 
Based on data & columns 7-8, &9 of TableV 
; sses, is weighted according to their relative per-pupil cost as 
ted in Table Il. The other calculations of these tables that 
he not apparent are explained at the foot of Table V 
Figure 2 depicts the three sets of index numbers of Table V, 
lumns 7 to 9. This diagram should be interpreted in the same 
grow- 
Rodin umner as Figure 1, the significance of which has already been 
' th xplained, except that instead of a single line to indicate the 
ne purchasing power of school expenditures per unit ot school 
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service rendered, it presents two such lines, one for current ex 
pense, the other for capital outlay.‘ 
Figure 2, if one considers the upper curve, the index 


dollars spent for education, seems to indicate a steady and rapid 


increase in the financial support of the schools in City A. The 
other two index lines tell a different story. 

In no year since 1914 has the purchasing power of current 
expenses per unit of school service rendered been as great as it 
was in 1914. The items of current expense are probably th 
most significant in determining the efficiency of a school systen 
They include such vital factors as the cost of administration and 
instruction. On the other hand, in City A the purchasing powe: 
of the money available for capital outlay per unit of service rer 
dered has been substantially higher since 1920 than it was in 1914 

Does this mean that City A is spending too much for sch: 
buildings while the items that go to make up current expens« 
are receiving too little financial support? This question cannot 
be answered with certainty. A continuance of the tendencies 
indicated by the index numbers for 1922 and 1924, however, 
would probably justify this conclusion. 

The index of the purchasing power of school costs per unit 
of service rendered should be useful in scientific budgetary analy 
sis. Too frequently existing budget requests present little else 
in the way of supporting data than the valueless statement o/ 
total dollars spent for schools over a period of years. The ir 
dex developed in this article can be employed, with reasonabi 
exactness, to show over a period of years the relationship which 
exists between the purchasing power of the amount requested in 
a budget and the size of the educational task which a school board 

*In the ealeulations for City A it is assumed that the per-pupil cost ratios 


of the different school units are the same for current expense and capital out 


lay. The justification of this assumption could be readily ascertained in a 
city where complete data are available and calculations modified accordingly 
The use of an index of building costs in dealing with capital outlay, rather 
than the index of the cost of living in comparing the purchasing power of the 
dollar over a period of years, would also be desirable. These and similar de 
sirable refinements of the technique presented are necessarily omitted in an 
article of this length. 
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faces. This relationship can be shown not only for the total 
etary request but for individual items such as salaries, school 


~ 


plies, and building construction. 


SUMMARY 


Statements of the financial support accorded school systems 
, period of years based upon total dollars spent for educa 
tion are of little scientific value, since they disregard changes in 
purchasing power of the dollar and in the size of the educa- 

nal job to be done. 
\n index of the purchasing power of school expenditures per 
nit of school service rendered is developed. This index reveals 
with reasonable exactness, over a period of years, the relation- 
ip which exists between the purchasing power of the sums ex- 
nded for schools and the amount of service rendered. This 
index,may give a radically different picture of the trend of school 
support than one based on total dollars spent. In the United 
States between 1914 and 1924, dollars spent for education in- 
eased 226 percent, while school support increased but 26 per- 
ent according to the index of the purchasing power of school 
penditures per unit of service rendered. The use of this in- 
dex will offer many advantages in scientific analyses of school 


budgets. 
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STATUS OF UNIVERSITY STUDENTS IN RELATION 
TO HIGH-SCHOOL COURSES 


I ; W. CLARK 
) Psy ) / d Educational Research 
Los Ane « (itu Schools 


It is customary for colleges and universities either to requir: 
to recommend certain specific academic preparatory cours 
The purpose of this study is to compare the university scholar 
ship record of students who have had specified high-school courses 
with the record of those who have not met this requirement. The 
specified courses are as follows: English, three years; United 
States history, one year; mathematics, two years; physics or 
chemistry, one year; foreign language, two years; additior 
mathematics or foreign language, one year; and two additional 
years chosen from English, mathematics, foreign language, his 
tory, natural science, and drawing—a total of 12 specified un 
The report submitted herewith is based on data compiled fron 
the record cards of 369 Freshmen who entered the College 
Letters and Science, University of California, Southern Branch, 
in September, 1923. For the purpose of this study the records 
of students whose names began with A to L, inclusive, wer 
included with the following exceptions: students with advanced 
standing, special students, and students who left without re 
ceiving first-semester grades. Students’ records were included 
whether or not they were attending the university at the tim 
the study was made. In fact, of the 369 students it was found 
that 124 or practically one-third were no longer in attendance 
The academic subjects completed in high school were deter- 
mined by direct comparison of each student’s record card with 
the proposed requirements, that is, with the twelve-unit p: 
gram described above. On this basis it was found that 203, or 
55 percent, of the students had completed the twelve specife: 
academic units. The remaining 166 (45 percent) had faller 
short of the specified units in one or more particulars. A record 
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vas taken of the particulars. It showed that these students were 

listributed as to the incompleteness of their preparation as fol- 

ws: English, 5 students; mathematics, 10; physics or chem- 

istry, 39; foreign language, 25; an additional unit of mathe- 

itics or foreign language, 32; two additional academic units, 

13; two of the foregoing items, 33; three of the foregoing 
>, total of 166' students 


TABLE I. MEAN COLLEGE GRADE IN RELATION TO COMPLETION OF 
REQUIRED PREPARATORY UNITS 


NUMBER OF STUDENTS PERCENT OF STUDENTS 
ADE 
Require- Require- Require Require 
ments ments not Tota ments ments not I 
Complete Complete ( moplete Complete 
2 $ 4) 7 
19 (B 11 19 5.4 4.8 
199 (B $5 16 17.2 13.8 
(C 52 108 os 41.3 290 
(Cc 42 2 2 
i D é 7.2 l l 
0.01 (D 17 29 9 if 
{ 1 (BE, F, Ine > s l 0 2 
203 166 100.0 100.0 100.0 
1.03 S86 0.9 


(he university scholarship of the 369 students whose rec 
ords were consulted was determined on two bases: (1) the aver- 
age grade in all subjects at the end of the first semester; (2) the 
ratio of units passed to units attempted during the first semester. 
In determining the average grade, letters were changed to num- 
bers. Three points were given for an A grade; 2, for a B; 
l, fora C; 0, fora D; and for E, F, and incomplete. 

Table I shows the relationship between the mean grade re- 
ceived by these pupils and their completion or non-completion of 
the above mentioned academic requirements. According to this 
table there was a very slight tendency for students who had 


*In the above list history does not appear It was necessary to assume 

pletion of one year of history satisfied the requirement as to United 

States history. The records did not indicate the specific course taken. All 
nts had taken one year of history. 
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completed the accepted 12 units of high-school work to have ; 
better average grade at the end of the first semester. The co- 
efficient of correlation (bi-serial r) was +.20. The real mean 
ing of this is that a prediction of college scholarship based on the 
completion or non-completion of these required high-school units 


would be 98 percent of a mere guess. 


TABLE Il PERCENT OF COLLEGE UNITS PASSED IN RELATION 
COMPLETION OF REQUIRED PREPARATORY UNITS 


NUMBE ‘ DENTS Pr 
Pere 
er ‘ re- Re e- Req Re 
t Tota me 
( plete Comple ( ‘ 
2 2 0 62.0 
9.9 2 2.0 1.2 
5 2.5 2 
12 27 >.9 9.1 
7 12 + 0 
8 2.5 1.8 
tt 2 s 2.9 1.2 
Below ( 15 1 2.9 a 
Total,. 203 166 369 100.0 100.0 10% 
Mear 93.3 89.1 91.0 


Table II shows the relationship between the completion of 
the preparatory requirements on the one hand and the percent 
of college units passed on the other hand. Again the relation- 
ship is very slight. The 203 students who had completed the 
twelve prescribed preparatory units passed 93.3 percent of the 
college work which they attempted. The 166 students who had 
not fulfilled the twelve preparatory requirements passed 89/7 
percent of their college work. The coefficient of correlati 


(bi-serial r) is only +-.09. 

The conclusion is obvious. The data presented seem to tn- 
dicate a very slight superiority on the part of students who have 
completed certain specified preparatory requirements. For pur- 


poses of prediction, this superiority is practically negligible. 
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DIAGNOSIS AND REMEDIAL TREATMENT OF 
POOR SPELLERS 


A. WITTY 
Unwerstty of Kansas 

The writer was notified of twenty-three cases of spelling dis- 
lity in the Scarborough School, Scarborough, New York 
se children were in grades seven to twelve and were doing 
consistently poor spelling as to convince their teachers that 
ey were cases of special disability. The term has been used to 
signify that the individual so designated was “born short.” In 
study the term disability will not be used to imply that the 
iidren were incapable of learning to spell, but simply to mean 
that their spelling ability at the time was far below the norms 
their respective ages and grades. It is the opinion of the 
ter that many so-called “disability cases” in spelling might 
ve been avoided or corrected had they been skillfully handled 

early years. 


PRELIMINARY EXAMINATIONS 


he inability to spell may be due to sensory defects; for, if 
sounds are indistinctly heard or if the visual apparatus is faulty, 
the image is of course distorted. A careful check was made of 
the sensory equipment of each child, both auditory and visual, 


ind no case of either sensory defect was found. 

The degree of intelligence was next determined. No child 
had an intelligence quotient below 89. The range was from 89 
to 142; median, 118. The correlation coefficient of spelling 
with intelligence is somewhere around .50.' It is obvious that 
the intelligence of this group is sufficient in most cases for bet- 

than average attainment in spelling. 

The Thorndike-McCall Reading Test, Form 1, was given 
ind the range of T-scores was from 58 to 73; median, 67. In 


_* Hollingworth, L. 8. Special Talents and Defects. New York, Mac- 
milan Company, 1923. p. 100. 
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no case was it felt that the inability to spell resulted from inferior 
reading comprehension 
PROCEDURE 
\n attempt was made to discover particular individual weak 
From the point of view of education as a process of 


forming correct habits, it was regarded as fundamental to dis 


nesses 


cover the under-learned or incorrect habits which were causing 
poor spelling. For aid in identifying under-learned or incorrect 
habits, Miss Alice E. Watson suggested the following diagnostic 
outline for the classification of spelling habits: 


| Attention to syllables 
\. Rhythmic pattern of word 
B. Differentiation of syllables 
( Phonic quality of each syllable 
i new or unique reaction 
\. Distinguishing between possible and impossible ways of writ 
ing a given sound unit 
Spelling particular word-units according to their proper sour 


s or oes in plural 
Change y to « when suffix is added 
4. Drop silent e when suffix is added 
id g soft before et or 


( Double consonant when suffix is added 
7 sa suffix 
8. ment asa suffix 
» ful as a suffix 
! ed especially when pronounced as “?’ 
ng le rs legibly in handwriting 
\ ( lination and motor-control 


Lapses or slips, reversals of order, omissions, or insertions 


Lists U, V, and Y, selected from the Buckingham Revisi 
of the Ayres Spelling Scale, were given to the children. Th 
dictation exercise, Form A, of the Stanford Achievement Test 


nd 
it 


one hundred words selected fre ma classified word list f 


remedial exercises were given. In addition to this, the composi 


tions and regular written work of the pupils were examined. Al 
the spelling errors, assembled for each child, were listed accord 


ing to their position in the above diagnostic outline. The child 


mit categories 
I oor 
| 
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TREATMENT OF POOR SPELLERS 1] 


-as then examined orally on the misspelled written words. Con 
nt oral misspellings were again checked and tabulated a 
ording to the outline. 
lt was found that a preponderance of the errors of each child 
ild be classified under specific habit types. Pupils seemed t 
e formed definite incorrect habits. They spelled words in 
ectly by specific wrong combinations more often than chance 
ild allow. 


During the following ten weeks each child was given eight 


twenty-minute periods of individual instruction with the school 

hologist. During the first period, one specific difficulty was 

nup. The child was led to appreciate the particular habit at 

lt and to try to substitute the correct one. Follow-up work 

the coming week was then outlined. Another specific habit 

s taken up at the next meeting with the psychologist, and sub 

nt drill was again outlined. This was continued until each 

ld had been treated for all his particular types of difficulties 

her opportunity for general improvement was provided by 

ning study lists. These lists were made up of words selected 

the Thorndike Il’ord Bos Most of the children were 

riven drill in phonetics 

Lists from the Ayres Spelling Scale were not studied by thes« 

children during the period between tests. [.nd tests in April con 

sted of the Ayres Lists U and W. The latter had not been 
nin December and served as a check upon List U 

in the cases studied the aversion to spelling was universal 


Statements such as “I hate spelling,” “I can’t spell,” “It’s no use 
try to teach me to spell” were typical responses from the 
Th group. <A large part of success in spelling is determined when 
est ne is satisfied only by the correct combination of elements. The 
juestion then became: How can one change the attitude of 
accepting inferior products and of being satisfied by them into 
AT] one whereby the pupils will have zest for success and interest in 
producing superior products’? If one is able to identify specific 

hild types of difficulty for each child, may not this prove an incentive 
toward increasing the spelling ability of each? Just this seemed 


happen. The awareness of specific difficulties actuated the 
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pupils to correct them. This spirit led to a change in their 
proach to spelling in general. Possibility of success in hithert 
impossible tasks became evident, and out of success in the specif 
situations, in which they saw underlying principles and r 


needs, a lively interest developed. 


CasE STUDIES 

Case P is illustrative of the genesis of the development 
this desirable attttude. He is in grade x; 1.Q., 118; chro 
logical age, 179 months. His initial attitude was expressed by 
“I can’t spell. I hate spelling. I never have been able to.” T! 
following were misspellings from List U of the Ayres Scal 
responcible, cercumstance, essue, recieve, majorety, acheives, and 
Recieve, achetves, and apeice were classified as I11-B-] 
of the diagnostic outline, a confusion of ie and ei; essue and 
majorety were classed as I-C, failure to recognize phonic qual 
ity of syllables; and cercumstance, responcible, and develope as 
I1I-B. The following three categories included seventy-fi 
percent of all errors in the hundred-word dictation list: 

\ttending to phonic qualities of slurred syllables 


\ssociating specific word-parts with their proper sour 


Forming plural of nouns ending in o 


Che identification of the definite bonds to be formed and th 
specific ones to be broken was now complete enough to begin 
actual remedial work. In this case special consideration had 
to be given to the fact that the establishment of the correct bond: 
and the elimination of undesirable ones may not result from 
exercise merely. Exercise may need to be reinforced by definite 
provision for favorable attitudes. The mere identification o! 
their specific difficulties proved of surprising interest to the 
pupils. Case P, after spending thirty minutes with the psycholo- 
gist discussing his particular weaknesses, asked for further 
illustrations of his errors and suggested that he keep a daily rec- 
ord of his spelling errors. Contrast this attitude with the previ- 
ous indifferent one! During the following week the psycholo- 


gist devoted two twenty-minute periods to him, allowing him 


cate 
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induce the basic principles involved in the types of errors 

rt le. Habits of being constantly alert for new words, of check 

written work, tabulating errors, and listing difficult new 
real is were developed in the boy. 

In each of the cases studied, the majority of the errors could 
assified under two or three specific habit headings. With 
Rk, two factors seemed to be outstanding in determining 
spelling difficulty. The last halves of the misspelled words 
ed many more errors than the first halves. The remedy 


by | was readjusting attention by phonetic drill. Another factor 
TI s failure of recognition in recall. Emphasis was placed upon 
ale syllabication in an attempt to bring each syllable clearly into at- 
and tention focus. 

b-| \listakes in spelling may be due to lapses, errors made by 
and ndividuals who know the words. Two of the inability cases 
ual ed to be due in part to such lapses. Dictation (sentence) 
€ as rcises were given. Each sentence was checked immediately 


ter completion and errors were tabulated at once. After ac- 
iracy was obtained in writing sentences, larger units were writ- 
before checking. Finally, whole paragraphs were written 
d checked at once with the student. The habit of giving care- 
analytical attention to sound-units when writing words was 


developed. 
Case I wrote extremely slowly, with handwriting of very 
— ior quality and made more errors in written than in oral 
had 


spelling. Her word forms were very distorted, so that it was 


ag dificult to identify words she had written, even when they were 
zip correctly spelled. Drill in handwriting was prescribed. 
—_ Many of the cases illustrate inadequate attention to syllables 
es Such mistakes as flattring, confrence, and many similar errors 
- were classed as due to faulty rhythmic appreciation while such 
— errors as flatering and regretable were classified as III-B-6, fail- 
ther ure to double the consonant when a suffix is added. In one case, 
rec- +] 


there was a fairly constant error of reversing the order of let- 
s. This case seemed to be also a “letter speller.”* Corrective 


Crates, A. The Ps icholoau of Read d Spe ling Ne W York Teael 
ege, Columbia University, 1922.  p. 68. Teachers College, Columbia 


sity, Contributions to Education, No. 129 


revi- 
1010" 
( 


14 JOURNAL OF EDUCATIONAL RESEARCH Ve 


work consisted in careful drill upon hearing, pronouncing, visu 
izing, and spelling all words in syllabic rhythms. 

Case U's mistakes, lickable and desitful, were classed as II] 
since Jick could not be recognized as intended to spell the sour 
unit like, if standing alone, nor could stt be pronounced 
scat. Phonic drills were given, namely, practice in collecting px 
sible ways of spelling some of the commoner English syllabk 
with subsequent practice in pronouncing these collections 
phonograms 

Practically all cases made errors of associating specific we 
parts with wrong sound-units. These were classified under t 
subheadings of the diagnostic outline. The remedial work cor 


sisted in leading the child to appreciate the rule and to for: 
late it for himself. Subsequent drill followed, and the periods 
for each type gradually decreased in length as the interver 


periods grew longer. 
RESULTS 


The April tests showed a marked improvement in each cas 
The improvement for the group was shown in a gain fron 
mean score in December of 61 percent on List U of the Ay 
Scale to 85 percent in April. This improvement was subst 
tiated by the standing of the group in List W of the Ayres Scal 
The ultimate criterion of any improvement in specific b 
is: ‘Do these bonds function correctly when involved in ot! 
contexts’”” The teachers report favorably on all the cases, 
the compositions show marked improvement both in spelling a: 
neatness. It is of interest to note that in these cases there has | 
also been noticeable improvement in the general quality of th: 
compositions. It seems that the mechanization of spelling re F 
actions, with consequent freedom from stumbling over words. fir 
and from attending to details of word formation, has occasio1 
increased facility in the flow of thought, made possible free: 
tention to meaning, and resulted in a considerable increase 1 th 


power in the art of composition itself. 
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\ PLEA FOR A STANDARD DEFINITION OF THE 
STANDARD DEVIATION 


Water C. EELLS 
Whitman College 


Statistical science has had such a rapid development in the 

t few years that it is not surprising to find a lack of uniform- 

some of the terms and measures employed. It seems par 

ticularly unfortunate, however, that there should be a lack of 

rmity in the definition and use of the common measure of 

rsion, standard deviation. Standard deviation ought to 

, standard meaning for statistical workers in all fields: it 

uld have the same meaning for the pure mathematician, the 
gist, the economist, the psychologist, and the educator. 

For thirty years it has enjoyed a uniqueness of definition and 
mong statistical authorities and workers in the fields of 
gy, sociology, economics, and pure mathematics. But un- 

rtunately in the more recently developed and developing fields 
lucational and psychological statistics this is not the case 


ning with Thorndike twenty years ago, and more particu- 
exemplified in a half dozen very excellent educational statis 
manuals which have appeared in the past few years, it is 
| that the standard deviation is variously defined so as to 
n any one of at least three different things. 
Perhaps Yule’s definition is as well known and satisfactory 
any: 
The standard deviation is the square root of the arithmetical mean 
f the squares of all deviations; deviations being measured from the 
irithmetical mean’ of the observations. 
For this he adopts after Pearson the notation 7. He also de- 
ines “‘a quantity analogous to the standard deviation,” the “root- 
n-square” deviation, from any origin A, and adopts for it 
‘Italics in quotations throughout this paper were set by the author of 


paper, not by the authors quoted. 
Yule, G. U. Introduction to the Theory of Statistics. (5th edition) 


the 


l n, Charles Griffin and Company, 1919. p. 134. 
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the notation s.* That is to say, the standard deviation is the 
particular “root-mean-square deviation” which is measured from 
the mean. These are perfectly definite concepts and as will be 
shown later these definitions are taken in this sense by all th: 


leading statistical authorities except those in the field of education 


EDUCATIONAL AUTHORITIES 


Thorndike, in the first edition of his pioneer manual, says 

The mean square deviation or the standard deviation equals the 
square root of the averages of the squares of the deviations of the 
dividual measures from their average, median, or mode. 


He uses o indifferently for any of the three different measures 
thus defined and gives detailed instructions for computing it 
from the median and from the mode as well as from the aver 
age. In the revised edition of the same work, he says: 

The mean square deviation is sometimes called the standard dev: 
ation, though its right to be considered a standard measure of variabil 
ity is by no means secure. Standard deviation, g, or mean square devi- 
ation will be used indifferently to refer to it throughout this book.’ 
He gives several examples of standard deviations comput 
from tl 1, and averae 

Whipple defines the standard deviation ¢, as “the square root 

th rag of thi quares of the individual deviatior 
where deviations are defined on the previous page as measured 

from their mean, M (or some other measure of central tend- 
ency).”’ In discussing the coefficient of variability, he states that 
it may be computed “by dividing . . . . a measure of variability 


by a representative measure, that is, either S.D., A.D., or PE 


mav be divided Py ci‘ier mean, median, or mode And tn ¢ 
puting the Pearson coefficient of correlation he says to comput 
deviations from either mean or the medtan.' 


> Yule, op. cit., p. 134. This is referred to more briefly by other aut! 


as a ‘‘mean square’’ deviation. 
‘Thorndike, E. L in Introduction to the Theory of Mental and Soca 
WV ts New York Teachers College, Columbia University, 1904 5 
* Thorndike, E. L. An Introduction to the Theory of Mental and Social 
Measurements, New York, Teachers College, Columbia University, 1913. p. 39 
"Whipple, G. M WV wal of Mental and Physical Tests. 2d edit 
Baltimore, Warwick and York, 1914 pp. 21, 22, 25, and 3s. 
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Buckingham says, “The standard deviation . . . . is found 

by squaring the differences between the individual measures and 

C. T.” where he has already defined “C. T.” (central tend- 

as “the average, or arithmetical mean, the median, and 
mode.””* 

McCall, in his recent excellent manual, also says, “The stand- 
rd deviation may be computed from any average, or measure 
and he 

otes a paragraph to the computation of it from the median. 

Others omit the mode but allow the standard deviation to be 

nputed from the mean or median. Thus Wilson and Hoke 
speak of “the standard deviation from the arithmetical average, 
though the median may be used instead of the average.’”® 


entral tendency, whether mode, median, or mean, 


Rugg says, “For approximate work with educational data it 
practicable to take the deviations from either the arithmetic 


is 


7710 


mean or the median. Gregory, in his new manual, says: 


“The standard deviation is the square root of the mean of the 


iares of all deviations when the deviations are measured from 
easure of central tendency, either the mean or the median.”""™ 
Even Kelley in his recent book, which is designed to follow 
the methods and notation of Karl Pearson and the English school, 
provides for an alternative meaning. He says, “The standard 
deviation . . . . is based upon the squares of the deviations from 
the mean. . . . Unless otherwise stipulated deviations are always 
the mean.”’'* For this he used the Pearsonian notation «, 
Buckingham, B. R. ‘‘Statistical Terms and Methods,’’ in the Seven- 

nth Yearbook of the National Soctety for the Study of Education. Bloom 
ington, Illinois, Public School Publishing Company, 1918. Part II. p. 126 
Fate ail, W. A. How to Measure in Education. New York, Macmillan 


n y, 1922. p. 383. There is a similar statement on p. 386 
WwW ilson, G. M. and Hoke, K. J. How to Measure. New York, Macmillan 
mpeny, 1988. p. 262. 


* Ru H. O. Statistical Methods Applied to Education. Boston, Hough- 
ton 1917. p. 169. 
rregory, C. A. Fundamentals of Educational Measurement ith the 
Elements of Statistical Methods. New York, D. Appleton and Company, 1922. 
p. 406. It is rather remarkable, however, that Gregory is not consistent, for 
within less than a dozen pages he says, ‘‘We defined standard deviation (p. 
106) as the square root of the arithmetical mean of the squares of all the 
viations measured from the arithmetical mean of the distribution.’’ (p. 313) 
Kelley, T. L. Statistical Method. New York, Maemillan Company, 192 


p. 77 
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but in his “List of Important Symbols,” he says, “s designates th 

standard deviation from some point other than the mean.” 
Monroe is the only recent educational authority noted wh 

states unequivocally that the standard deviation is used 


with reference to the average 


PurE MATHEMATICIANS, ECONOMISTS 


So much for examples of variable definitions of the standar 
deviation in the educational field. What is the case for uniforn 
ity of definition in other statistical fields ? 

The origin of the term “standard deviation” is due t 
master mind of modern statistics, the mathematical biolog 
Karl Pearson, who first made use of it in a paper read Nove: 
ber 16, 1893, before the Royal Society and published in thei: 
Philosophical Transactions in 1894.'° He says, “Let the equa 
tion of the probability curve be 


zx 
c 
= 
a\/ 


then o will be termed its standard deviation.”"® In this discus- 
sion the y-axis is taken “through the centroid of the frequency 
curve,” which is equivalent to saying that it is computed fron 
the arithmetical average or the mean. Elsewhere, with refer- 
ence to the standard deviation, he says: 


The following is the rule to obtain it. Multiply the frequency with 
which each individual type occurs, by the square of its deviation from 
the mean; add all of the products together, and divide by the total num- 
ber of individuals. This is the square of the standard deviation.” 


Kelley, sbéd., 349. 
“ Mi mroe, W. 8. Introduction to the Theory of Educational Measurements 
Bost Houghton - fflin C ompany, 1923. p. 325. See supple mentary 
( 2 of this article. 
“Rugg is evidently in error when he states that it ‘‘was introduced by S 
Karl Pearson in 1896.’’ Op. cét., p. 168. 
“Pearson, Karl. ‘‘C ontributions to the Mathematical Theory . Evolu 
tior 1. On the Disseetion of Asymmetrical Frequency Curves L Ph 
sophwal Transactions of the Royal Society, Series A. Vol. clxxxv, 1894. p. 
See also Yule, op. cit., p. 80. 


pag 
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Pearson, K. The Grammar of Science. (2d edition). London, \ 
millan Company, 1900. p. 387. 
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\nd it is in this sense that it has been used constantly by Pear- 
in and others in numerous articles published in Biometrika. 
Davenport, the American statistical biologist, says: 


[he index of the variability, o, of the variates, when they group 


themselves about one mode, is found by adding the products of the 


wared deviation-from-the-mean. . . . This measure is known as the 
ndard deviation.” 
In the field of pure mathematics, Yule has already been 
ted. West says, “the square root of the mean squared 
tions about the arithmetical mean is called the standard 
leviation.”?° 
Statistical authorities in the economic field are equally united 
their definition and use. Thus Fisher in his recent treatise 
index numbers, in speaking of averages to use in measuring 
lispersion, Says: 
That usually employed is the “standard deviation,” obtained by tak- 
ng the average of the squares of the deviations of the individual price 


relatives (each deviation being measured from the arithmetical average), 


nd extracting the square root.” 
Bowley, in his standard treatise, says: 
The average of the squares of the deviations from the artthmetscal 
rage of the group is taken, and the square root of the average ob- 
ed is called the standard deviation of the group; this measurement 
{ dispersion 1s in general use and is denoted by the lettera . . . The 
‘andard deviation ts always measured in relation to the arithmetical 
je, not to the median.™ 


King says: 

The only measure of dispersion in this group (based on the second 
1oment) in extensive use at present is the standard deviation. It is 
nceivable that a similar measure might be used whose deviations were 

1 upon the mode or median, but the standard deviation is invariably 
mputed from the arithmetic average.” 


Davenport, C. B. Statistical Methods. New York, John Wiley and 


Sons, 1914 p. 15. 
West, C. J. Introduction to Mathematical Statistics. Columbus, Ohio, 
\dams and Company, 1918. p. 51 
Irving The Making of Index Numbers Boston, Houghtor 


[iflin Company, 1922. p. 390. 
"Bowley, A. L. Elements of Statistics. (4th edition) London, Charles 
Sons, 1920. p. 112. 
*King, W. I. The Elements of Statistical Method. New York, Macmil- 
n Company, 1913. p. 147. 
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Secrist says “the standard deviation is a modification of the 
average deviation. It is computed by measuring the respectiy: 


deviations } he arithmetic average.”’=" 
And finally Zizek says, “The mean square . . . . asam 
ure of the dispersion about the arithmetical mean . . . . is called 


the standard deviation = 


THEORETICAL AND PRACTICAL 


The weight of authority seems to be in favor of the standa: 
deviation in terms of the mean, as given by Yule. What are t! 
theoretical and practical considerations that favor it? 

1. The sum of the squares of the deviations from the m 
is less than the sum of the squares of the deviations from w 
other value. This is a most important property, both theo- 
retically and practically. There is a theoretical advantage in 
always having the least possible sum of squares from which t 
work. It is the basis of all refined adjustments by the met! 
of least squares. Yule, West, and others prove the exact rela 
tionship between the standard deviation—defined in terms of th: 
mean—any and other mean square deviation.*° This relati 
so simple and illuminating that it is worth repeating here. [i 
is the standard deviation, measured from the mean, s is the m« 
square deviation from any other value, and d is the differe: 
between the mean and the other value used, then 

This is perhaps most easily visualized in terms of a right triang 
in which s is the hypotenuse, and o and d the two legs. This 
exhibits geometrically the fact that o is always less than any | 
sible s computed from a median, mode, or any other value which 
does not coincide with the mean. 

It is because of this property that both Zizek and Rugg argue 
for the use of the mean square from the mean, namely the stand- 
ard deviation, and on an analogous basis they argue for the use 


*Secrist, H. An Introduction to Statistical Methods. New York, Mac 
millan Company, 1921. p. 400. 
Holt and Company, 1913. p. 265. 
e, ¢ ett., p. 134-35 West, op. ett., | 51 


| Stotiet 


\ 
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t the of the mean deviation for measures based upon the median, be 
ctive ause of the analogous property that the sum of the deviations 


m the median, in absolute value, is a minimum. 

neas 2. Another important advantage is that the standard devi 

alled tion ¢, computed from the mean, is the quantity that is needed 
both the subject distribution and the relative distribution in 
computation of the Pearsonian coefficient of correlation r, 

which is constantly used in educational statistics. It is also used 

dat n the computation of the probable error, the most common 

e 1 measure of reliability. 

3. From the practical standpoint it is usually inconvenient 


m compute the standard deviation directly from the mean, because 
ta mean is rarely an integral value, and the consequent labor 
th squaring a series of decimal differences is too great. How 
ge in ever, the commonly used short-cut method of computing all the 
ch t differences from an assumed integral value and making a correc- 
eth tion at the end of the process, obviates this objection. This 
n nethod is absolutely rigorous if the deviations are measured from 
ii the mean and is based directly upon the property given above 

In fact the method is none else than the use of the right-triangle 


rmula solved for a, 

meal 

This short-cut method, however, is not correct in spite of 
lar supposition*" to the contrary, and, therefore, cannot be 

employed for computing a mean-square deviation from any other 


ng werage, such as the median. This constitutes the greatest prac- 
tT tical advantage, from the standpoint of computation, of defin 
y | the standard deviation in terms of the mean 
Ww! In the Grammar of Sctence, the greatest statistical authority, 
rl Pearson says: 
argue Other measures of deviation have been devised, some of which are 
stand- sionally useful, but for theoretical and practical reasons, the stand 
he 1 1 deviation may be considered the best. It is not hard to find, and 
ceurs and recurs in all sorts of investigations.” 
k, Ma 


*MecCall, op. cét., p. 386. 


SOT Karl, p 


JOURNAL OF {RCH Vol 


{TIONAL RESE 


13, N 


CONCLUSIONS 
Ot course, there can be no objection to any one computing a 
mean-square deviation trom the median, mode, or any other 
value, if he wishes to do so. The only contention of this paper is 


that such a measure of variability should not be called the stand- 


ard deviation. 


Summarizing the case for the definition of th; 


standard deviation exclusively in 


terms of the arithmetical meai 


it may be said that: 
1. It is highly desirable that the standard deviation should 
mean the same thing to all statisticians, that it should 
“standardized.” 

2. It was thus first defined and has been used ever since | 
the originator of the term, Karl Pearson. 

The principal statistical authorities in all fields except 


those of psychology and education agree on it. 

4. Educational authorities differ among themselves as to its 
definition, some defining it with reference to the 
only; some with reference to the median or mean; s 
with reference to the median, mean, or mode; and some 
with reference to any measure of central tendency. 


5. It has certain theoretical advantages due to its minima 
property. 
6. It is desirable on account of its connection with the con 


mon measures of correlation and probable error. 
7. It has decided practical advantages from the standpoint 
of computation. 


Sur! { y Nort Since this paper was written and accept 
hlieat . » half do n new hooks on statistical methods have heer pul 
All of these re n restricting the definition of the standard deviation t 
ena the field of Thu 
d of Statist New York, Macmillan Company, 1925. | 
> Vethod Educational Measurement Yonkers-on-H 
\\ Book Company, 1925. p. 92): three are in the field of ecor 
J a Ntatistical Method New York, Harpe r and Brothers, 1924 | { 
M S t Methods (Ni York, Henry Holt and Company, 192 
154 1) Statistical Analysis (p. 168 and most important of 
Na | CS eil’s Th lhook ¢ Vathematical Statistics B 
| Mifl ( 1924 p. 5, 28), prepared by nine statist 
mre s, throws the w ht of its authority i 


of th 


W 


f th if of the standard deviation in terms 
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Editorials 


THE LAW OF SUPPLY AND DEMAND 


may not be altogether palatable to teachers to be told that 


uld their affairs—their salaries, tenure, and, indeed, the very exist- 


1 be nce of their positions—depend upon the same economic law 


1 is said to regulate the price of wheat, the value of a dollar, 


the wages ot the laborer Nevertheless this law does operate 
respect to teachers; it is the law of supply and demand. It 
teachers are available for a given line of work than there 
ositions in that line of work, salaries go down, hours of 
its teaching go up, and working conditions are made exacting. 


loreover, under these circumstances persons who have been 
d to teach but who find no opportunity to do so must of 
ssity take up other lines of work. Very likely they go out 
iching permanently. The money and time spent on their 
ning then becomes, in large part, a loss to them as well as 
he state. Or, what is more disturbing, they may take teach 
sitions for which they are not well qualified. This often 
pens when a position is available near the teacher’s home. A 
her trained in home economics may be employed to teach a 
ary grade in her home town or French in the local high 
ol 
On the other hand, if the demand for teachers of a given 
greatly exceeds the supply, there is a tendency for salaries 
ncrease and for working conditions to be easy. If this were 
the result would not be necessarily alarming. In the effort, 
vever, to resist the rising cost of education, a communit\ 
d with an over-demand for teaching talent frequently en 


under emergency provisions, teachers possessed of less 


the legal qualifications. Thus the service is debauched and 
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the children—in all these matters the “ultimate consumers’ —are 


the losers 

Conditions in the schools will be most favorable when th 
supply of trained teachers is approximately equal to the demat 
There are a great many ways in which this may be shown besi 


those mentioned above. If there is not a reasonable parity 


tween supply and demand, the whole machinery for training 


teachers will be injuriously affected; the methods of selecting, 
signing, transferring, and eliminating teachers will be weaken 
During a shortage of teachers the traiming schools will oy 
ate as a costly enterprise because their classes may be but half f 
During an over-supply these institutions will likewise operat 
high cost for they will be training teachers for a service which t 
state does not need 
In the placement and supervision of teachers, it needs 
words to show that either over-supply or under-supply is a d 
advantage. If the market is glutted with teachers, those und 
contract are in fear of losing their positions. They are sor 
times compelled to sacrifice their independence of spirit, to t 
and to suppress their initiative. Supervision tends to becor 
autocratic. If the teacher does not like the conditions let 
resign; there are plenty more who would like her place. It 
an emplover’s market. On the other hand, if there is an w 
supply of teaching talent, teachers in service tend to become 
gant. They join federations and loudly denounce supervision 
an intringement of their personal rights. They refuse to t 
on extra duties or do so reluctantly. The school system t 
itfected is in a sad condition 
If these tacts How from an excess of either the supply or 
demand tor teachers, then we may say that the matter of suy 
nd demand ts one which cannot lightly be disregarded 
mula of a special or partial nature will serve to suggest 
strative action over an area so broad and in a service s 
plex as that of the state in the exercise of its educational funct 


It is of profound importance as a matter of public policy th 


14 


standard of reference be of a broad and inclusive nature 


4 
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elieve that there 1s no regulatory principle which more fully 
ts this condition or which may be more effectively invoked 
the state than the relation of the provision for trained teachers 
need for trained teachers 
But what can be done about it? The first step is undoubt- 
ily to secure an exact knowledge of conditions. What, for ex 
le, is the supply of trained teachers? No single answer is 
ficient. Perhaps we think of the graduates of our training 
ols as constituting the supply. They are no more than 
ntial supply. The real supply is only those who become 
rs in the public schools. Our effective supply of coal 
the amount in the earth but the amount mined and cde 
red to the consumer In respect to graduates of teacher 
ing institutions we must know how many of the gross num 
ecome teachers and how many become teachers in the state 
estion—for the state is the educational unit in this particulai 
must also know how many of these graduates who become 
ers in the state enter the type of service for which they were 
7 We have altogether too many kindergartners teaching 
he grades, home-economics teachers teaching history, and 
duates of county normal schools teaching in city high schools 
On the other hand, and still with reference to “exact know! 
lge,”’ we must know how many teachers are needed by the pub 
schools of the state not only in the gross but in every signifi- 
int particular, how much and what kind of training the teachers 
each type of service should have, and, perhaps, the salaries 
h will ensure the desirable kinds of teaching skill 
\luch more should be known—the number of students to be 
lled in training for each type of work in order to produce a 
cient number of graduates who in turn will vield a sufficient 
ber of teachers, the geographical distribution of training 
Is necessary to recruit a sufficient number of students, the 
ts a student should have who intends to teach, and the best 


sts of such traits. 
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But it is not enough to have exact knowledge. Standards 
must be set up in the light of this knowledge. Normative 
measures will serve to routinize certain procedures and releasi 
energy, especially on the part of executives, for further cor 
structive elforts 
Incentives must likewise be set up. If there is a shortage of 
teachers—and if one puts the standard high enough there is 
always a shortage—the wav to meet the shortage is not merely 
to increase the supply but also to decrease the demand.  T! 
erection of incentives does both. If better salaries, better tenur: 
and more adequate pensions are secured not only will m 
persons become teachers, thus increasing the supply, but teacher 
vill also remain in service longer, thus decreasing the demand 
Nothing less than a continuous study of teacher training 
each state can be expected to produce satisfactory results. Not! 
ing less than up-to-date exact knowledge will end the rule 
thumb methods now in vogue. This is the task of a permanent 
ffice in the state department. This office should not only sti 
supply and demand, but it should take an active part in bringing 
bout a parity between supply and demand. The opportunity 
placement work should be seized. Round pegs should be put 
round holes and square pegs into square holes. The state of 
would have the best chance to know where teachers of every 
were needed. Why should the teacher who majored in Spanis 
be appointed to teach history when a position in Spanish is oj 
only to be filled by a person who majored in economics? 
lt seems to us that the law of supply and demand is so m« 
ingful, se potent, and so suggestive in respect to teacher training 
that it ought to receive far more attention than it has receiv: 
We believe that if the problem of training, placing, and holding 
. sufficient corps of teachers is approached with this law in 1 


many of the needs of the hour may be met. 


4 
B. R. B 
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Reviews and Abstracts 


Orrs, ArtHuR S. Statéstical Method in Educational Measu 


rement. Yonkers 
Hudson, New York, World Book Cor 


ipany, 1925 7 py 

Che avowed purpose of this book is ‘‘to present the subject in such a way 

that it can be understood by those who know nothing whatever about statist 

thod’’ and ‘‘to cover all the topi s that a school teacher, administrat 
researcher is likely to have need for.’’ 


The two most noteworthy features of this text, in the opinion of the r 


the attempt to ins ht nt } t 
he presentation of th 
form a background for quantitative interpretations. The first of thes 
; attempted through the medium of logical rather than mat} itical ir 
, second feature is realized through the int luctior f chapters o1 


pies as norms, growth of mental ability, reliabilitv, correlation and 


sis, and grading and classification 


Genuine insight into statistical method m: 


may be little more than a pious 

v I the part of the teacher of this subject to students of ed eatior who, 

f he most part, have little or no mathematical background. Certainly, a 
nathematical approach is doomed to failure. On the other hand, it ma 


essary to go to the other extreme and teach a purely rote set of rules 
f itation. Many present-day textbooks in statistics present the subject 
after the fashion’ of a physics or chemistry manual of a decade or two 


go, namely, a sort of ‘‘ Now take out flask A, next insert thistle tube B, then 


ct thistle tube B with rubber tube C’’ procedure. Dr. Otis has at least 
the effort of avoiding the two extremes in teaching method. How far he 
has succeeded can only be judged after the critic has actually taught the text 
attempt is most commendable. 
hroughout the entire text, Dr. Otis keeps his discussions ‘‘tied’?’ t prac 
t yday problems of mental and educational testing, and in this way he 
s upon a background of real or easily imagined experiences. The ad- 
ages of this deviee for teaching purposes are too evident for comment here. 
Certain topics ordinarily omitted from the beginner’s textbook in statistics 
appear, for example, partial and multiple correlation, the effects of unreliability 
on 


orrelation, the significance of differences, and the uses of the Spearman 
Brown formula. 


+} 
i 


These inclusions are valuable since, with the possible exception 

ie first-mentioned topic, the calculations and underlying ideas are quite 

simple and probably fifty to ninety percent of educational investigations do, or 
iould, use one or more of these procedures. 
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+s not without its faults, and it occasionally fails to hold stead 
wed purposes Nevertheless, Dr. Otis has sensed the direct 
treatment must take in a way that most books on statistica 


It is certain of a warm reception at the hands of stud 


G. M. 


le of Statistics. New York, Maen 


ne has written a book which will be received by educat 
t contribution His vears of experience in t 
rate students who have entered psychology 


‘* fron 
mies, literature, languages, psy hology, and other 


ive enabled hin wri as t 


desire, 
chapters, discusses the tabulation and gr: 
relations, the measurement of central te 
and itv eurve, and correlation. The explanations ar 
cone! ble but mathematically sound The chay ters are 


lowed | roblems affording the student an opportunity to practice the 


nique preset nted 


pinion, the book has but two shorteomings worth 
tioning. Neither the chapters nor the Appendix contains references f 


student who may wish a more advanced discussion of the topics present: 


there is no of partial and multiple correlation. The tech 


of partial and multiple correlation 1s so essential to the adequate treatm: 
rol tudy of relationships that it should be ineluded 


It is not particularly difficult and would not be consider 


if more widely known 


Im ps) 


he book merits a wide acquaintance among persons interested 


chological and educational res¢ arch. 


R. L. Mort 


Unwerssty 


HOLZINGER, KARI J Statistical Tables for Students tm Educatwn 


Psychology. Chicago, University of Chicago Press, 1925. 74 pp. 


his book is intended to be used. Not only are the things in it useful, but 
the nat itself useful and good looking, as well It is a thin, wide, 


admirably adapted for desk use and will conveniently fit into one’s 


volume 


brief-case 
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THURS we L. L The Fundamenti in 
Cs pany, 1025 237 pp 
Dr. Thurstone 
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| Most workers in educational statitties will deal with populations small 
P for the application of these tables of squares and square roots, produc ts, 
. tients. The four-place logarithms will suffice for ordinary work. In 
sychology the limits of reliability are such that the ext: 
perations often gives mere | ntr 
garithms of (1 rj)? and of vy (1 r)* have important uses in the 
t of partial and multiple correlation coefficients The values of 
ill be found useful in computing constants of the form ¢ y 1 r. 
’ ilating the probable error of a mean one needs to multiply the 
1 deviation by 0.6744898/ VY N Accordingly, the author gives a table 
s of this fraction for N’s up to 1,000 Another table gives the probable 
relation coefficients from zero t S for values of N from 20 t 
two tables are given concerning the normal surface of frequency. 
xpresses the relation between deviation and length of ordinate; the 
s the area between the maximum ordinaté ind the or nate at the le 
he first of these tables is useful in curve fitting The second is es 
luable in sealing test data 
i believe that this set of tables is sensibly selected. Students of sta 
-. sa workers in the field will have real use for it 
= B. R. BUCKINGHAM 
State neersity 
S CHARLES Epgar. Educational Supervision. Milwaukee, Bruce Publish 
g Company, 1924. 98 pp. 
; author states in his Preface that the volume is intended ‘*‘ for prin 
sors, and spperintendents and for use in classes in supe S101 
aad ining institutions He points out that supervision has « ed 
f I management and is distinguished from school administration in 
latter has to do with material means and conditions of instruction, 
the former is concerned with the coordination, stimulation, and diree 
instruetion. He lays down certain guiding principles and states and 
6) trates certain aims. He has garnered copiously from other writers in the 
supervision and woven together these citations, his experience, and 
losophy into a very readable monograph 
se who are preparing for supervisory work will profit by a careful 
f this little volume. Many teachers would undoubtedly get a clearer 
a" ption of what supervision 1s and what the supervisor is endeavoring to 
29 y reading it. It seems to be well fitted for the group it was intended to 
On the whole it is a simple statement of a sane view of the subject 
but Wi t leaves much to be said, little that is said will be challenged by 
at thoughtful students of the subject. 
E. J. ASHBAUGH 


Onto State University 


Vel 13. N 
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Russe, W. F., Hoty, T. C., STONE, R. W.. and others of the Iowa Staff 


Financing of Education in Iowa New York, Macmillan Company, 1925 
py \ VILL, Pubheations ot! the Educational Finance hl 
The purpose of the study is the analysis of the financing of public ¢ 
10 1922. Part I is 
What Does I i Exp 
Part What ¢ lowa Afford to Spet 
the f t he as 
The « plexities of the classification of school expenditures us 
_ Scho ] esitated the use of a definite terminology, wi 
carefully set up in the Int ction and consistently followed throug! L 
atudy The inadequa of present forms or blanks for reporting scho 
, and the incomplete and non-uniform systems of financial accounting 
the various districts multiplied an 1 magnified the difficulties encounter 
the vestigators The handicap due to diserepancies m accounting was 
overco! bv the frequent use of questionnaires and the examination 01 
rinal reeords. rhe hearty cooperation of the State Department of P 


Instruction, as well as county and city superinter dents was also of inest 


of reliable data This in itself constitutes 0 
} ghest values of a < ymprehensive financial study of this kind, since it 
most itally concern d 


collection 


interest among those 


In keeping with the thoroughness of the survey, a care 


. made of the school bonded indebtedness in the various school districts, 
the general system of taxation of the state. Appe ndices A to E conta 
methods used in the study and present rather complete data concernit 
eost of public education in Iowa. These in themselves are splendid ¢ 


tions to the field of school finances 
unity for criticism as to the methods and te 


There 1s some opport 


é ed | t ent was perhaps made necess 
nt theds of recording data by local 
officials. Faults in stvle and lack clearness in the eonstructior 
sent s might be esignated While there are some evidences 
‘ ss, the general excellence of this investigation 1s § 
fn ts » eo comprehensive, that it deserves full recognition as 
tribution to the literature of echool finance 
The data included in this study are of worth not only to school ad : 
tors wu lowa, but also to students of school finance throughout the | 
States, particularly in other agricultural states of the Middle West. 


Praise and congratulation are due Professor Russell and his associates 


| the eighth volume of The Finance Inquiry Series. 
Joun Guy FOWLKES 


Unwersity of Wisconsin 
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J. E. W. The Education of Handicapped Children. Boston, Hough 
n Mifflin Company, 1924. pp 

mature convictions of Dr. Wallin regarding the diagnosis, training, 
al care of handicapped children have here been assembled with their 
ui background. Every teacher of a special class should find this book 
table, if not essential. After fifteen years devoted to making clir 


roses, organizing and supervising special classes in the public schools, 


teachers for such classes in connection with a number of uni 
the author speaks from an experience and understanding of the 
vhich make his book the most authoritative summary of the present 
this work 
rts of the text are headed: ] ‘¢‘The Historv of the Fx 


Handicapped Children, and the Psychological Theories and Defini 


Relating to the Education of Handicapped Children,’’ (3) ‘‘ The Social 

M f the Feeble-minded, and the Program of Constructive Endeavor in 

All have excel t. selected | ograpl author has 


table contribution in clarifying the terminology and classification 


feet sul ren. stinetions 


and better analvzed than other more limited treatments of this 


He re-states his well-known conservative position regarding the border 

ed feeble-mindedness It was boldly announced in independent 

ith ne ¢ tw others over ten ve s ago has now come to 
accepted by clinical psychologists 

ain service of the book is its systematic statement f the present 

< f the science and education of handicapped children of all types 


ides principles, plans, and methods for the guidance of teachers and 
s of special classes. 
oblem of the social control of deficiency he takes the admirable 


that the feeble-minded will be incapable as parents even if they 


s eeasionally have a passable child. Their inefficiency as parents is 

suff t justification for social control. Any teacher would gain inspiration 

perience with the children of special classes and such a course as 

xt contemplates. Dr. Wallin has in preparation a companion text on 

al psychology and psychopathology summarizing the experimental work 

ler a more intensive treatment. The present book meets, however, the 
eed 


J. B. MINER 
oe University of Kentucky 


DEN, FLORENCE M. A Study of the Upper Limits of the Development 
Intelligence. New York, Teachers College, Columbia University, 
1924. 112 pp. (Teachers College, Columbia University, Contributions to 

Edueation, No. 156). 


e rather ambitious task which Dr. Teagarden describes in this mono 
graph consists in an attempt to find, on the basis of four tests applied to 408 
(1) ‘‘the point at which the intelligence stops developing quanti- 


, 
| 
position 
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tat ts the shape +} 
| with succes 
groups Hi “ cts, wi were phans between the ages of tw 
ed l of tl children of both sexes bet 
} 


: ers of that lodge The tests, Army Alpha Stenquist M 
r Classification, and Stanford Binet, were 
~ measures of innat intelli e 
t ~ t iat | 1 abstract varieties of intellig 
+} ty gence is bas i as the suthor points it 
ps re not otherwis selected nd that there 
level 
1 the ore sixteen years There is s 
t tl ndienating fairly even negative ac 
is ves i en twel 1 hteen. The fir 
een grouy individual tests indicating an u 
\ l Ss are sed nd a decrease 
test As the thor points out, this actual de 
ya htedly e to the well-known 
| y i s wer those of the present st lv a 
the Stanford Binet Seal rhis end-error’’ as D 
ts the usual seatt ng of sueeesses beyond t 
t ef that variability as measured by | 
ses with age. Such slight evidence f t 
‘ t f ft stituents’’ of intelligence as 1s ifforded | " 
I he bat Alpha nd Press 
tior s eontributing to an analysis 
it r’a ass ptions with regard to the unbiased nature 
8a g 1 group of dependent children, even under the conditions 
ng ission to the particula institutional oup chosen, are t leas 
to questi Her interpretati of what constitutes ‘‘sufficient numbers 
cases to stify her } Inre and conelusions might also be questi 
pecial n view of the possibility of sex differences in the age of matur 
t ge which makes desirable a consideration of the results for | 
Is separately. The study should stimulate further research in the sat 
Maup A. M 


Clinical Psychology. Baltimore, Maryland, Williams 
346 pp. 
ng +} 


Wilkins Company, 1925. 
ortance of clinical psychology as a vital means of aidi 


The im} 


of some 


f the most difficult problems of school administrat 


solution 


he 
Stanford University 
Biscu, Lovis E 
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management has been largely overshadowed by mere intelligence 
rhe comparative dearth of clinical psychologists and the professional 
s significant field. And yet some ot the most bafflir gy prol lems in educa 
|justment are easily solved with the aid of even a little knowledge of 
clinic 
sent me will help to meet these needs ge 
ition of ! | psychok n the publie seh s. It comprises reé 
S s of more clinical types of defective children than are us lly 
single volume It also briz together imy tant lata liberall 
ces t tw be 
ers. The author borrows freelv from er authorities reby 
paratively isolated material bearing on the subject of mental diag 
d de fective children 
he primary object of this book is to give the tea 1 working basis 
s of which he or she 1 ay be able to recog ean atv] il chil in the 
ind to know best how to handle the situat I mplish the 
f these bjects there are chapt rs n the 1 il child the pre ious 
disturbances in childhood (nervousness, psycho ses, neurotic 
stations, and syphilis Some of these chapters are excellent; others 
ate, and some are superficial. The second object is lost sight of or 
ation, for the significance of these types from the standpoints of 
fferent pedagogy, specialized curri si inary methods, 
ig? red 
rk is not so much a treatise on the methods of clinical psychological 
sis as on certain types of abnormal children. The point of view presented 


ly medical rather than psychological, and the author states that 
vho evaluates all the available data—assembled by six different special 
hould be a medical expert trained in this type of work,’’ and that the 
g-up of the facts of the case should, of course, be made by the neuro 


trist in charge of all the procedures.’’ The subject-matter is relatively 


psychology, and the psychology employed is traditional rather than 


e volume is in seventeen chapters. The best we consider: ‘‘ Methods 
ation’’ which 1s good on ease-history takiz but poor on he gl 


sts and methods; ‘‘ The Normal Child,’’ all too often overlooked by elin 


‘*Mental Retardation,’’ dealing with remediable subnormalities: 


an exceptional condensation of this difficult and important topic 
1 Snr ind clear diseussi tor the mar ? ‘*Mental Test 
pendium with historical notes 


| 
There is an appendix of more than one hundred pages presenting illustra 


cases. These are not very illuminating, however, for they are histories 


r than diagnoses. It is here that we specially note, the absence of quanti 
examinational data (only Binet data being given), and we regret that 


thor does not rationalize his diagnoses. There are numerous illustra 


A 


it they lose much of their value for lack of descriptive notes and are 
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not correlated with the textual matter. There is a bibliography, also uncor 
related with the text. In the text itself references to the work of leading 
clinical psychologists are conspicuously absent 

Epe@ar A. Do 


Ohio State Unwersity 


BRINKLEY, STERLING G. Values of New Type Examinations in the High Scho 


Spe kK ence to History. New York, Teachers College, C« 
University, 1924. 121 pp. (Teachers College, Columbia University, ( 
t s to Eduecatior Ni 161 
Dr. Brinkley experimented with true-false tests, with and without neg 
tives; with multiple-choice tests, including three, four, and five choice groups 
with both short and long completion tests; word or phrase answer tests; 
arrangement tests. All were compared with ‘‘old-type essay tests.’’ 
rhe results of the investigation are summed up by Dr. Brinkley in a short 


paragraph worth quoting: 

Given tests of equal length, as measured by time spent in testing, ar 
pared by teachers with some training in the matter of test constructi 
type of test yielded practically as good results as another for meas y 
achievement in history in the senior high school. With one or two exce; 
this was true whether the achievement measured was general achievement 
the course, ability to think with the materials of the course, or infor 

This summary describes not only the results of the experiment, but als 
points out the limitations which Dr. Brinkley set for his work, the comparisor 
of the more immediate values of the tests themselves. The title of this n 
graph does not indicate that this limitation had been set, and the results, ther 
fore, might superficially be taken to indicate that there was relatively little dif 
ference in total value between traditional essay forms of testing and the new: 
forms. As a matter of fact the importance of the newer forms seems likely ' 
lie in the remoter values of testing, in the changes in the study habits of | 


in the greater insight which a teacher can bring to his work, in the great 


portunity for handling results in a scientific manner, and in the great 
nificance of the results so found. Whether or not these things be tru 
Brinkley has cleared the air in such controversy as there has been with res 
to the relative, immediate values of these tests, provided only that on 
cept the ‘‘old-type’’ essay test which he used as representative of the essa 

in traditional use for examination purposes. 

The traditional form of essay examination has been one in which the su! 
jective judgment of the teacher has played a large part in the interpretati 
the answers which have been written. This is fundamentally a different philos 
phy from that underlying the new type tests. The essay tests, however, which 
were used by Dr. Brinkley were so treated as to eliminate as far as possible this 
subjective judgment. 

The philosophical basis upon which the essay tests were treated was funds 
mentally the same as that of the other tests, and these tests were, in fact, new 
type, rather than traditional, essay forms. For this reason the comparisons 
which are drawn, while carefully executed and accurately treated, lose much of 
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their foree. It is unlikely that there could be much difference in the two 
forms of the tests, no matter how they were called, if both forms had the same 
derlying philosophy. 

In spite of these limitations this monograph is a distinct contribution. For 
those who desire information as to the comparative immediate values of in 
formal tests such as are now being used in our schools Dr. Brinkley’s interpre 
tations are excellent; for those who are struggling with the technique of 

aking, giving, and scoring these tests, the monograph is of especial value. It 


« lid de re ad by 


all teachers who are using these tests, whether they be teach 
elementary school, high school, or college. 

CHARLES RUSSEL! 
West Normal School, Westfield, Massachusetts 


\ B. One Hundred i $4 Teach SN th li Yonkers 
son, New York, World Book Company. 1925 10 


s book presents a variety of suggestions for classroom procedure in the 

hing of silent reading. It is unrelated to any particular text or method. 

rst two chapters give a comprehensive résumé of the conditions affecting 

unging emphasis in reading and general suggestions for the teaching 

f silent reading. The following chapters give exercises to increase certain 

factors involved in reading, such as speed, comprehension, selection, organiza 
and retention 

Many of the exercises are excellent and will prove to be a real help to the 


erienced teacher or the teacher who is not familiar with the teae hing of 


silent reading. A large proportion of the exercises is miscellaneous so far as 
‘abulary are coneerned, and for that reason is hest adapted 
st ly periods On the whole, the exercises are most suitable for 
y s Some of those recommended for intermediate grades are of 
lue for pupils who have reached that stage of reading experience 
game and device element is rather prominent in a number of the ex 
: n some of these the ac tivity—the searching, the dramatizing. and the 
gy—takes precedence over the actual reading involved Exeeptior 
ken to the recommendation that pupils ‘‘ find little words in big 
Among the illustrations given are t-hat, w-hen, s-now stances in 
this practice is phonetically misleading and defeats its purpos Further 
* give such divisions as wind-ow, pill-ow, yell-ow, al f which are 

gy as to syllabieat 


On the whole, the book will be helpful to many teachers who will get sug 


+ 


gestions which they may be able to apply to the material they are using in their 


lasses. We regret, however, that the exercises were not limited to those having 
sults 
L. KAUFMANN 
Elementary Supervisor, Logansport, Indiana 
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Publications Received. October 15 to November 15 


A) ++. F. Roman polstics Marshall Jones, 1923 177 


Aldredge, E. M. and McKee, J. F. Mother Goose rhymes to read-dra 


ea 


I 


d aredes. Cleveland, Ohio, Harter Sel 

Ale 1. EL A First course in Spantsh. Rock Island, Dil., Augustana 
] nr $1 

A me n Institute of Are hitects Committee on Edueation. The siantfie 

f the fine art Boston, Marshall Jones, 1923. 483 pp. $3.50 

An Q Ww. N { for school officers. New York, Century, 1925 

th 


inimal stencils and silhouettes. 


Avres, H. M { school dictionary of the Enaltsh lanquage New York, Silv 


Burdett, 154 py $1.20 


Barrett, E. B. Man: his makeng and unmaking. New York, Seltzer 


Bauer, F. S Notes on steam engine, botler and power plant design 


Arbor, Mich., Edwards Bros., 1925. 64 pp. $1.40. 


Beard, C 4 (‘ross ¢ ents Europe today. 3oston, Marshall Jones, 


Jeard. C. A. and Bagley, W. C. Our old world background. Rev. ed 


lian, 1920 525 pp- $1.20, 


health game. Indianapolis, Bobbs-Merrill, 192 


York, Maen 


seceson R K 


“leveland, Ohio, Harter School Supply C 


ly 


Revan. Arthur. The interpretation of earth history, laboratory guide and n 


hook in historical geology. Ann Arbor, Mich., Edwards Bros., 1924 


pp. $1.00 
trooks, A. M irchetecture toston, Marshall Jones, 1924. 189 


Brooks, A. M. ¢ 
Marshall Jones, 1919. 267 pp. $5.00. 


PP 


Great artists and thetr works by great authors. 


‘ 


Buell. C. S. and Wells, J. E. Bible selections, arranged for many uses 


York, Sanborn, 1923. 519 pp. $1.50. 
Conklin. E. G. Heredity and envtronment tn the development of m¢ 


ton. N. J., Princeton University Press, 1923. 379 pp. $2.50. 


Cook, W. A. High school observation ar d practice ; supe revssor’s edstson 


n 


more, Warwick & York, 1925. 57 pp. 3.80 
Cooper, Lan The pocties of Aristotle, tts meanwmg and +énfluence. 


“Marshall Jones, 1923. 157 pp. $1.50. 


Cooper, R. W. and Cooper, Hermann. The one-teacher school in Dela 


Creswh k, Pa 1] Aa 1d Arti uT, the story of the round table. New York, Amer 


Car Bk Co., 1925 423 pp- $1.36. 


Davidson, Thomas. Education as world-building. Cambridge, Mass., Harva 


University Press, 1925. 58 pp. $1.50. 
Edwards. A. 8. The fundamental principles of learning and study. 
Baltimore, Warwick & York, 1925. 255 pp. $1.80. 


Giles, A. W Laboratory exercises in general geology. Ann Arbor, Mich 


Edwards Bros., 1924. 127 pp. $1.75. 


Harter’s colored tablets for primary number work. Cleveland, Ohio, Hs 


School Supply Co.. 1925. Per box, $.20. 


Rev 


ly in attendance. Newark, Del., University of Delaware Press 


$1.5 
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inch square number cards. Cleveland Ohio, Harter School Supply 


Per box 
L. M A study of the re lattonsht; between rate and ability New 
achers College Columbis Universit , 1925 } 
s to education, No. 185). Cloth, $1.50 Pape r, $1.25 
E. and Hall, R. B Elementary college geography, an introduction 
omte and regwnal geography Ann Arbor, Mich., Edwards Bros., 
14 py 
W The pre-school ye: ot] quide to a child’s o natior 
Little, Brown, 1925. 216 pp. $1.50 
S. Mustcal instruments. Boston, Ditson, 1925. 243 pp. $1.50 


M. L Vother Goose pectures. Cleveland, Ohio, Harter School Supply 
1. Series 50, $.40. Series 60, $.40. 


W. and Hooke, M. K. ed. Contes du ‘‘ Petit Parisien.’’ Chicago, 


1925. 168 pp. $.92 
Gg Cc A study of teme allotments in the elementary school subjects wth 
tal consideration of California school systems Berkeley, Calif., Uni 
of California Printing Office, 1925. 42 pp. (California curriecu 


3ulletin No. 1] 
lrew. ed. The Andreu Lang readers. New Y¢ rk, Longmans, Green, 
pe Blue se ries, Books I IV, %.68 each. Books V VIII, $.72 each Green 
I 


oks I-II, $.72 each. s00ks ILI-VI, $.76 each. Books VII-VITI, 


Dietrich. The gold rock of the Chippewa. Boston, Lothrop, 1925. 


py $1.50 
E. E. Personnel problems of the teaching staff New York, Century, 
25. 460 pp. 
W. A. and Crabbs, L. M. Standard test lessons i adina . grade IV. 
York, Teachers College, Columbia University, G4 pp. 50 
, H. F. and McLellan, H. H. Férst two years of French: a grammar. 


ork, Sanborn, 1924. 564 pp. $1.76. 
H. L. and Hargreaves, R. T. The self-directed school New York, 


Scribner’s, 1925. 412 pp. $1.80. 
WV. D. and Paul, H. G. Practical English: Book III, maximum course. 
Chicago, Lyons & Carnahan, 1925. 489 pp. $.96. 


, F. W. Equalkzation of the finanosal burden of education among 
ties in North Carolina. New York, Teachers College, Columbia Uni 
v, 1925. 88 pp. (Contributions to education, No. 184). Cloth, $1.50. 


G.C stic test: verb demons Cleveland, Ohio, Harter School 
{ Per pad, 
G. ( everu-day verbs; for grades fourth, fifth and sicth. 


land, Ohio, Harter School Supply Co., 1925. Also diagnostic testing 

Per pad, $.20. 

Leag ie of iv ache rs’ Associations Introduction to the proble ms of 
chers’ assoctations. Minneapolis, Minn., The Author, 1925. 96 pp. 


cards. Cleveland, Ohio, Harter School Supply Co., 1925. Per 


S.C. and Temple, Alice. Unified kindergarten and first-grade teaching. 


boston, Ginn, 1925. 600 pp. $2.20. 


M. Progresswe composition. Youkers-on-Hudson, N. Y., Werld Bk 
1925. 358 pp. $1.44. 
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Reigner, C. G Dril's and reviews in Rov shorthand. Baltimore, Rowe, 192 
75 pp. #.ot 

Rolt W heele r, Francis The bow ith th Amerwan Red Cross. Boston, Lot} 
rop, 1925 297 py $1.75 

Ross, J. W Intens touch tu} rifting, tneluding progress card. Baltimor 
Rowe, 1922 169 pp $1.50 

Shermal The co tendent of schools in Towa Iowa 
Ta., State Historical Society of Iowa. 1925. 32 pp. 


Sherwood, H. N. Our country’s beginnings. Indianapolis, Bobbs-Merr 


1924 37 pp. $1.50. 

Smith. C. V. Americans all; nine heroes u ho in the World War showed that 
imericaniam ts above race, creed. or condition. Boston, Lothrop, 1925 
132 pp. $1.25 

Smith, E. 8S. comp { book of lullabies. Boston, Lothrop, 1925. 562 
51) 


Smith. L. R. The-Ptrie-out-doors. Chicago, Flanagan, 1925. 128 pp. $.72 

Social guidance in Cleveland high schools. Cleveland, Ohio, Cleveland T: 
ers’ Federation, 1925. 189 pp. Cloth, $1.25. Paper, $.50. 

Gnacth. J. D. Old English poetry; translations into alliteratwe verse it 

introductions and notes. Princeton, N. J., Princeton University Press 

1924 288 pp- £2? O00 

Stephenson, 8. C. Pteture studies required by courses of study for elementar 
schools. Lineoln, Nebr., Lincoln School Supply Co., 1925. 159 pp. $2.5 

Stephenson, 8 C. Poems and stories required by courses of study for elk 
tary schools. Lineoln, Nebr., Lincoln School Supply Co., 1925. 15% 
$2.50 

Stone. C. R. and others. Stone’s silent reading. Boston, Houghton Miffi 
1924. Book I, $.60. Book II, $.72. Book ITT, $.80. 

Stone. J. C. and Hart, H. F. Elementary algebra. New York, Sanborn, 1925 
371 pp $1.28 

Swift. F. H. and Goldthorpe, J. H. Studtes in public school finance; the S 
trkansas, Oklahoma, Alabama, Tennessee. Minneapolis, Minn., U1 


nsas, 


sitv of Minnesota, 1925. 224 pp. Edueation series, No. 4 $2.51 
Terpenning, W. A. Social organizations working wtth rural people. Kalar 
soo. Mich., Western State Normal School, 1925. 125 pp. 
'yler, J. M The coming of man. Boston, Marshall Jones, 1923. 147 | 


$2.00 
Weiss, A. P 4 theoretical basis of human behavior. Columbus, Ohio, R. ‘ 
Adams, 1925 4128 pp $2.50. 


Worst. E. F. Letters and pictures for alphabet book. Chicago, Flanaga: 
1925 Per envelope, $.55 

Worst, E. F Worst’s matching number cards; for first arade. Chicag 
Flanagan, 1925. Per envelope, $.15. 

Worst, E. F. Worst’s primary prcture cut-outs. Chicago, Flanagan, 


Per envelope, $.30. 

Worst. E. F. Worst’s word building cards; for primary grades Chicag 
Flanagan, 1925. Per envelope, $.20. 

Young, E. J. Practical grammar game; for grades five to eight Chicag 
Flanagan, 1925. Per set, $.35. 

Zaner method perception strips. Columbus, Ohio, Zaner-Bloser, n.d 


sets, $8.16 


Per 
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more than five hundred words. These communications will be printed 


ve 


workers and their activities. It will also serve as a clearing house 


News Stems and Communications 


This department will contain news items regarding research 
or more formal communications on similar topics, preferably of not 
ver the signatures of the authors. Address all correspondence con- 


erning this department to Doctor E. J. Ashbaugh, Ohio State Uni- 
rsity, Columbus, Ohio. 


, Division of Educational Reference has been established at Purdue 


ake a careful and systematic study of local administrative and educational 


iversity under the direction of F. Dean McClusky. The Division is designed 


Pme 


res 


rt 


Dr. Elizabeth Woods, formerly Director of Special Classes in Wisconsin, 


new Director of the Department of Psychology and Educational Re 
in Los Angeles. This is one of the largest research departments in 


he country, having twenty-four assistant supervisors, teacher assistants, and 


its central office. 


Superintendent W. A. Walls, of Kent, Ohio, has sent us a copy of his 


h-school report to parents The report is a four-page fold 


and, in addition to information in regard to the attendance ar 

s of pupils, it provides for scores on standard tests, and a period 
ng on various habits related to good citizenship and health education 
have been interested in the possibility of a more valuable pupils’ 


ecard for some time and will weleome from our readers copies of any 


is which provide unusual information or mechanical makeup. 


The National Thrift Committee, 347 Madison Avenue, New York City, 
already distributing material for Thrift Week, January 17-23, 1926. The 


is ‘‘For Success and Happiness.’’ The movement is based on the 


llowing ten-point economic creed: work and earn, record expenditures, 


life insurance, own your home, share with others, make a budget, have 


bank account, make a will, pay your bills promptly, and invest in safe 
irities. Interested teachers may secure free copies of a new calendar 
er with official dates and topics from the Committee 


Dr. Prince Lucian Campbell, president of the University of Oregon since 


lied on August 14. President Campbell was an educational pioneer 


northwest where he has exerted a tremendous influence. His father was 
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for a number of years President of Christian College at Monmouth, Oreg 


Campbell himself held the same office at the time it became a stat 


and Dr 
1918 he assisted in organizing the Emergency Council 


normal school In 
Education which has since become the American Council of Education 

The National Bureau of Economic Research has recently ascertained that 
15 percent of the national income 1s received by the citizens of New York 
State. while the citizens of seven states, New York, Pennsylvania, Illinois 


Ohio. Massachusetts, California, and Michigan, receive nearly 50 percent. O 


the other hand the seven states, Utah, Arizona, Vermont, Wyoming, New 
Mexico. Delaware, and Nevada receive searcely 2 percent. When the ir 
is figured on a per capita basis, however, the order is not the same. The 


have been brought together in a recent report called Income in the Varvous 


Dr. A. H. Sutherland, for seven years head of the Department of Ps 


chology and Educational Research in Los Angeles, has recently opens 
office and private corrective school in that city. He is prepared to mab 
I 
‘ wee hased non ats Rens 1 
to provide corrective tutoring in school subjects. This scheme is desigt 
especially to discover the status of any child’s present educational devel 
nstrud imagination, to establish f 
it the velopment t the hild im the ~ 


rhe University of Minnesota announces that Volumes III and I\ 
‘Studies in Publie-School Finance,’’ have been received from press and 
rendy for distribution. These investigations were prepared under the dir 
of Professor Fletcher Harper Swift, formerly of the College of Educati 
the University of Minnesota, and now of the School of Education 
University of California 
Volume III. The Middle West, contains studies of public-school fina: 
| M esot nd South Dakota, together with a supplement 
school finance in Alaska. Volume IV, The 
conditions in Alabama, Arkansas, Oklahoma, and Tennessee. 


South, contains similar studies 


The four volumes of the present series cover no less than one-fourth of 
the states in the Union and constitute a notable contribution to the scienti! 
rature in the field of public-s hool finance. Copies of these volumes ma\ 

secured from the Librarian, University of Minnesota. 

len cities in which three-year demonstrations of visiting-teacher wor 
have just been completed under the auspices of the Commonwealth Fund pr 
gram for the Prevention of Delinquency have determined to continue the us 
of the visiting teachers as a regular feature of their public-school systems 
The visiting-teacher movement originated in New York City, Boston, 
Hartt ( ecticut ny the vear 1906-07. It has apparent! 


fied itself in places which have given it a fair trial. A great part of the work 
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such teachers is concerned with maladjustments of scholarship and be 
which may not necessarily lead to delinquency but which frequently 
revented if problems of behavior and personality are adequately dealt 


n the child’s school life. 


s (University of Iowa Extension Bulletin No. 131, September, 1925 
s for the presentation of Latin plavs in hich ee} 


rections for their presentation. Twenty brief plays then follow one 
st nts in the first half-year, eight for those in the second half-year, eight 
third half vear, and three for the fourth semester. 
fhe Fourth Yearbook of the Department of Elementary-School Principals 
ol J { St Its I 
ij Admimstratwe Aspects. The bulletin is divided into three sections; in 


f 
tional, administrative, and personnel. Twenty articles by various writers 
with different aspects of the instructional problem and comprise the first 

five articles, the second; and three, the third. The material varies 

1¢ as such a composite always does; but any elementary-school principal 

vertainly find a large amount of material of practical value in this volume 
reports of practice throughout the country. 


Where Pupils Fail in Verbal Problems 


is study aims to replace guessing and theorizing about why pupils fail 


| problems by an analysis of the errors made in a large number 


em solutions by sixth-grade pupils. Similar studies have been made 
ithe examples M 

1 to us that this method of attack on verbal problems, meaning of 

at are sometimes called story problems, or written-out problems, 

ve equally fruitful. 


rhe first and foremost difficulty encountered in such a study is that of 


gS es ng errors. Probably no two persons would quite agree on any com 
writer arrived at his sche 
than by any a priori assumptions. In other words the scheme used 


ess. It accounts rather definitely for most of the errors made in the 


y f either pupils or of problems was increased. 


three main heads used are (1) ignorance of principle or rule, (2 
tation, and (3) comprehension. These terms are used in a broad sense 
subheads will indicate. They sometimes overlay The classification of 


‘ular error sometimes had to be guessed or inferred, but this could 
quite intelligently with the pupil’s work before us. Of course some 
rs could not be classified and are thus tabulated. When two or more 


rs occurred in a problem, it was classified according to the error which 


med to be vital in causing the pupil to fail on the problem. If two errors 


e both apparently vital in their consequences, both were tabulated. 
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TABLE OF ERRORS IN VERBAL PROBLEMS FROM APPROXIMATELY ONE THOUSAN! 
PROBLEM SOLUTIONS BY SIXTH-GRADE PUPILS 


No 
Erro 
I. Ignorance of Principle or Rule 
1. Wrong operation performed. 377 
2. No intelligent attempt made 
Total... 
II. Computation 
1. Purely mechanical errors....... 26 
2. Inability to handle fractions..... ‘ 21 
3. Inability to handle mixed numbers 57 
4. Errors in pointing off decimals...... , 52 
5. Operations not carried far enough x7 
6. Failure to reduce answer to lowest terms 42 
Total ‘ 4 
Ill. Comprehension 
1. Vocabulary difficulty 
2. Misinterpretation of meaning of problem oa wk 59 
IV. Errors in Use of Tables of Measure 44 
Answer Wrongly Labeled 28 
VI. Sheer Carelessness - 20 


By purely mechanical errors is meant such an error as 7 8 is 54 
[Inability to handle fractions means that the pupil seems unable to do the 
roblem because he does not know how to add, subtract, multiply, 
fractions, as the case may be. The same applies in mixed numbers. Under 
comprehension we tried to make a distinction between difficulty with technica 
terms, such as minuend, perimeter, and the like; and the apparent 
to correctly interpret the meaning of the problem. The other classifications 
seem to be self-explanatory. 

One should remember that the problems analyzed were limited to the sixt! 


e and to about six months of the school term. Also, that they were sel 
or text | s entirely likely that a different selection or a wi 
or pupils might chat Le considerably the elassifi 
rs t is believed, however, that the above table should have some sig 
1 ld good working basis for attempts to improv 
ng problems 


State Unwersitu of Towa 


Individual Needs and School Adjustments 
For the past two years the Department of Research of the Oklahoma | 
schools has been stressing the need for the study of individual differences 
the adjustment of the curriculum and the administration of the schools to 1 
the individual needs. Along with a rather thorough testing program a tw 
college course in mental testing, with emphasis on the use of the Binet 
has been given to 311 teachers of the system. Numerous conferences have 


held with the principals as a group and with the principals and the teachers 


the respective buildings. 
Our chief aim has been to help the teacher to know the child and teac! 
child rather than to teach any particular subject-matter; to find where a 


| 


QW 
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is physically, socially, mentally, and educationally. If the child is whers 
should be, give him a full-balanced educational ration. If the child is not 
1e is getting the most out of his time spent in school, the aim has been 
ist the matter by giving the child a trial at the place in school where it 


his different ages would place him and then make a special effort to bring 


weak points and give him a well-balanced educational ration. Realizing 
angers of getting the child too far ahead of his chronological-, social-, and 
hysical-age group, it has been the policy of the Department to discourage more 
inimum of acceleration of a child beyond his chronological-age grou; 


tT meetiy the 1 eds of the superior hild is heen that 


our plan « 
enrichment rather than acceleration 

09 The following is a report of the adjustments that have been made during 

the first semester of the school year 1924-25. In the elementary schools of the 

186 children have received a special promotion of one half-year. Thirty 

7 ree of these children, as a result of this extra promotion, are now one-half 

uhead of their chronological-age group, 12 are now one year ahead of their 

group, and 2 are one and one-half years ahead of ‘their chron- 


3 54 gical-age group. These 47 children, or 25 percent of the total, have received 


tha tual acceleration. 

ents The remaining 4 chil n who reeeived an extra pr 
lTn dor some previous time, for some ‘ to make ti grade with 
' lass and were as a result, one or more half-years behind the group with 
tarted school. In other words, these 139 cases were children 

ceived a ‘‘school adjustment.’’ 

The final criterion for judging the justification of these adjustmentg and 
Six should, of course e: D these ld ake the grade 
t which they were promoted? According to the testimony of the teachers less 
than 5 percent of these children will fail to pass in the grade to which they 


had been promoted. Of-those actually accelerated, at least 80 percent are now 


ing work equal to or better than the best one-third of their class. 


eT 


who were accelerated was 123. Only one child in this group had an intelligence 


less than 100. There were only two in this gr vhose mental 
ot equal to the normal age Tor! the grade to which the were pro 
‘ educational ages and | ct i Fuses ‘ id l 
s, in the fundamental sul spelling 
the average for that grads 


The mental age of the other 139 children who were given an educational 
adjustment was, in practically all cases, equal to, or in advance of, the normal 
nge for the grade to which they were promoted. In many of these cases the 


logical ages of these children were as much as two, three, or four vears 


of the normal age for the grad The B-seores of practically all of 
hildren in at least two of the three subjects mentioned above were equal 


gher than, that for the grade to which they were promoted. 


H information was obtained The information for this report was ol 


tained by a blank form which was filled from data in the hands of teacher and 


the 
ch t 
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princi; It gave for each child, name, chronological age, normal ag 
grade, grade promoted to, n rmal age for this grade, intelligence 
ments! age, normal grade of this mental age, and B-scores in reading, s] 
and thmeti There was also space for remarks by teachers g g 
causes for accelera rhe achievement records in the subjects ind 
k« + ‘ thy ul ird ests give! it the beg ing a 
each ester 

for each child element ae) s of our cit’ Phe sum require 
instruction of ¢ 1 6 £38 would have been $7.068. 1 
amount was actually saved. It have taken five teachers one half 
have given these childre s extra semest if schooling which « 
e showed the id | Lr t. thev might actually } by 
by having to sit tl ch this extra half-vear because of the training i 
tk th I ed. On the 139 children wl eceived ‘ 
ndjustment a tot f $5,282 was saved This save four tea 
ester he er t that large am t Lccelerat 
has definite dangers hut for these 139 children there seems to be 1 
reason why they should not be given this chance 

Probably the largest benefit of all was the saving of one half-yvea 
of these 186 childrer The eneouragement received by this new 
also meant mue ie] i] his report ils with only those child 

if 

th er twelve thousand or more children whose needs received just as t 
study as did those of these 186 can hardly be estimated. The total cost 
atudy of individual need has heen comparatively small. Certainly this 


we rk s much nee led an i worth wl ile 
L. D. I 


Director of Cens tnd Research, Oklahoma Céty 


The Computation of Simple Percents of Distributions 


The casual reader will wonder why an article should be written 
computation of percents since apparently the computation of percents 1s su 
uite unlikely to be accompanied by errors, as onl; 
process, that of division, is involved in determining a given percent. 

It is not true, however, that even if correctly computed the total of th 
percents of a given distribution, which should add up to 100.00 p 
actually do add up to 100.00 percent. We frequently find even publist 
researches involving percents the sum of which when added do not 
lf t stead give 99.5, 99.8, 100.1. or 1002 The trouble a 
dently lies in the great difficulty of dropping decimals in such a way 
sum of those retained will add up to an even 100 percent. The plans out 


below obviate the difficulty involved in the computing and recording 
£ 


decimals than are ultimately desired with the subsequent troubles and errors 
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The procedure is so simple that al: 

invariably secure the same results as a highly ski 

Case I. Paper and pencil being avaitlable.—The 
+} 


of the frequencies into a cumulated frequency distribution; 
sequent calculation of cumulative percents to the number of decimal 


finished simple percents 


entries 


WUMUNCATIONS 


most any 
lled 


Statistician, 


general principle of 


age table; and (3) finally the 
in order to determine the simple 


e subtractions have been adequately done, the sum of these simple 
5 | be 100.00 even though some of the cumulative percents be in 
e only check upon the accuracy of the computations of the cumu 
ents is consequently recomputation.’ Phe nly necessa check 
of the subtractions, involved in finding the sir ple percents 
which they are performed, are show1 ess i lumns 
l 
{ slide rule heing avastlabl Ir this case the imulative 


tly and rapidly from the slide rule opposite the successive val- 
\ 
f scale D. On seale D find the respective cumulative percents opposite 
~ r 

I itive percents mav be in error due to th mations in 

" to three of four significant figures on the slide rule. Such 

Ss ar easonably infrequent in the simple percents, but in spite of 
t simple percents will always add up to 100.00 which is a re 
requirement than that each simple perce t a} ld be bsolut« y 

t very last decimal place which is retained 
Case ITI A calculating machine being avatlab/ In this ease the 
Col 


procal of N which is entered into the keyboard of the ca 
r multiplies the reciprocal of N by the fre ' 


writes down the 

sturbing the 
equency of t 
late upon the 


juickly found, an 


al places before t 


iv 


al places by taking a reciprocal comp 


first 


product Op} 


already cum 


he second 


d so on thr 


eginning these multiplications 


1 check 
to the la 
ve De tag 

whict 
stribut “ 


product. 


osite the 

ulated pro 

ass, this sé 

The 

oughout the 
\ 


first 


aleulating ma 
yueney +} 


if the lowest class 


frequency of the lowest class. 
luct the reciprocal is multiplied 
eond product being allowed to 


two cumulative 


series The 


percents are 


reciprocal of N 


N times the recipro 
e made to equal exactly 100 percent to as many as eight or nine 


uted 


to nine or ten decimals. Such 


at ver r 
en 
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r of 


initial checking the reciprocal in addition to affording an extremely quick 


method of establishing the decimal point, insures that the cumulative per 
t either to 100.00 or to any other desired decimal accuracy 


cents will come ou 
ive distribution curves, or Ogives, the cumulative 


desired and consequently the simple percents need 


In plotting cumulat 


eents are the only ones 


not be computed in this case. 


Reciprocal of NV 12345679. 


. 


2 percent 


3 
81 
5 
81 


3.7 percent 


- 6.2 percent 


13.6 percent; ete. 
81 
found thus: 
2 percent 
2.5 percent 
2.5 percent 


— 7.4 percent; etc. 
H. A. Toors 


Ohio State Uniwersity 
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O} HE METHOD OF DETERMINING PERCH 
MEDIUM OF CUMULATIVE PERCENTS a i 
= = — = 
Clase Freq \ Cumulative | Cumulative Simple Sai 
Frequency Percent Percent 
(1) 2 (3) (4) (5) eat 
4 100.0 l 2 
2 79 97 5 2.4 
3 77 95.1 3.7 
24-25 : 69 |} 85.2 
91 19 56 14.8 
14 54.3 ce 
18-190 13 
11 31 38.3 13.6 
16-17 
1-15 9 20 24.7 11 
19.92 t 11 13.6 7.4 oe 
9 2 | 34 2.5 
6-7 1 1.2 1.2 
Tota 100.0 - 
1 
1 
1 o 
1+242+46=—11; ete. 
( s are found thus: 
sl 
bigs 
Bis, 


